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(57) Abstract 

Tliis invention pertains to dierapeutic wound healing compositions for protecting and resuscitadng manunalian cells (Embodiment 
One(I)). This invention also pertafais to therapeutic antivind-wonnd healing conq)ositions for reducing viral titers and increasing the 
proliferation and resuscitation rate of mammalian ceDs (Embodiment Two CD)). In a first aspect of Embodiment One (I. A), the therapeutic 
wound healing composition comprises (a) pyruvate, (b) an antioxidant, and (c) a mixture of saturated and unsamrated fatty acids. In a 
second aspect of finbodiment One (I.B), the therapeutic wound healing composition comprises (a) pyruvate, (b) lactate, and (c) a mixture of 
saturated and unsaturated fatty adds. In a third aspect of Embodiment One (I.C), fiie therapeutic wound healing composition comprises (a) 
an antioxidant and (b) a mixture of saturated and unsaturated fatty acids. In a founb aspect of Embodiment One (ID), the therapeutic wound 
healmg composition comprises (a) lactate, (b) an antioxidant, and (c) a mixture of saturated and unsaturated fatty acids. In Embodiment 
Two (D). die dierapeutic wound healing compositions of Embodiment One (lA-D) are combined widi a thoapeutically effective amount of 
an antiviral agent (V) to form antiviral-wound healing compositions (IIA-D + V). This mvention also pemms to methods for preparing and 
using the antiviral-wound healing compositions and the topical and ingestible pharmaceutical products m which the therapeutic compositions 
may be used. 
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Antiviral wound healing composition containing a pyruvate, an antioxidant, 
a mixture of fatty acids and an antiviral compound. 



25 

1. Field of the Invention 

This invention pertains to therapeutic wound healing conq)ositi(ms 
30 for protecting and resuscitating mammalian cells (Embodiment One (I)). This 
invention also pertains to flierapeutic antiviral-wound healing compositions for 
reducing viral titers and increasing the proliferation and resuscitation rate of 
mammalian cells (Embodiment Two (II)). 

35 In Embodiment One (I), the therapeutic wound healing compositions 

are used alone. In a first aspect of Embodiment One (lA), the therapeutic wound 
healing composition comprises (a) pymvate selected ftom the group consisting of 
pyruvic acid, pharmaceutically acceptable salts of pyravic acid, and mixtures 
thereof, (b) an antioxidant, and (c) a mixture of saturated and unsaturated fatty 
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acids wherein the fatty acids are those fsitxy acids required for the repair of cellular 
membranes and resuscitation of mammalian ceils. In a second aspect of 
Embodiment One (I.B), the tfierapeutic wound healing composition conq)rises (a) 
pyruvate selected from the group consisting of pyruvic acid, pharmaceutically 
5 acceptable salts of pyruvic acid, and mixtures thereof, (b) lactate selected from the 
group consisting of lactic acid, pharmaceutically acceptable salts of lactic acid, and 
mixtures thereof, and (c) a mixture of saturated and imsaturated fatty acids wherein 
the fatty acids are those fatty acids reqmred for the repair of cellular membranes 
and resuscitation of mammalian cells. In a third aspect of &nbodiment One (I.C), 

10 the tfienqpeutic wound healing composition comprises (a) an antioxidant and (b) a 
mixture of saturated and unsaturated fatty acids wherein the fatty acids are those 
fat^ acids required for the repair of cellular membranes and resuscitation of 
- mammalian cells. In a fourth aspect of Embodiment One (I.D), the thraiq^eutic 
wound healmg composition comprises (a) lactate selected from the group consisting 

15 of lactic acid, pharmaceutically acceptable salts of lactic acid, and mixtures thereof, 
(b) an antioxidant, and (c) a mixture of saturated and unsaturated fatty acids 
wherein the fatty acids are those fatty acids required for the repair of cellular 
membranes and resuscitation of mammalian cells. 

20 In Embodiment Two (O), the therapeutic wound healing 

compositions of Embodiment One (I.A-D) are combined with a therapeutically 
effective amount of an antivu:al agent (V) to fonn antiviral-wound healing 
compositions (11. A-D + V). This invention also pertains tt> methods for preparing 
and using the antivkal-wound healing compositions and the topical and ingestible 

25 pharmaceutical products in whidi the thenq)eutic compositions may be used. 

2. Description of the Background 

30 Wound Healing 

Wounds are internal or external bodily ii^uries or lesions caused by 
physical means, such as mechanical, chemical viral, bacterial, or diennal means, 
which disrupt the normal continuity of structures. Such bodily injuries mclude 
35 conmsions, wounds in which the skin is unbroken, incisions, wounds in which the 
skin is broken by a cutting instrument, and lacerations, wounds in which the skin is 
broken by a dull or blunt instrument. Wounds may be caused by accidents or by 
surgical procedures. Patients who suffer major wounds could benefit from an 
enhancement in the wound healing process. 
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Wound healing consists of a series of processes whereby injuied 
tissue is repaired^ specialized tissue is legenerated, and new tissue is leoiganized. 
Wound healing consists of thiee major phases: a) an inflammation phase (0- 
^53 days), b) a cellular proliferation phase (3*12 days), and (c) a remodelmg phase 
(3 days^ months). 

During the inflammation phase, platelet aggregation and clotting 
form a matrix which traps plasma proteins and blood cells to induce the influx of 
10 various types of cells. During the cellular proliferation phase, new connective or 
granulation tissue and blood vessels are formed. During the remodelmg phase, 
granulation tissue is replaced by a network of collagen and elastm fibers leading to 
the formation of scar tissue. 



15 When cells are injured or killed as a result of a wound, a wound 

healing step is desirable to resuscitate the injured cells and produce new cells to 
replace the dead cells. The healing process requires the reversal of cytotoxicity, the 
suppression of inflammation, and the stunulation of cellular viability and 
proliferation. Wounds requue low levels of oxygen in the initial stages of healing 

20 to suppress oxidative damage and higher levels of oxygen in the later stages of 
healipg to promote collagen formation by fibroblasts. 

Mammalian cells are continuously ej^poscd to activated oxygsa 
species such as superoxide hydrogen peroxide Qi2^f hydroxyl radical 

25 (OH ), and singlet oxygen (^02). In vivo, these reactive oxygen intermediates are 
generated by cells in response to aerobic metabolism, catabolism of drugs and other 
xenobiotics, ultraviolet and x-ray radiation, and the respiratory burst of phagocytic 
cells (such as white blood cells) to kill invading bacteria such as those introduced 
through wounds. Hydrogen peroxide, for example, is produced during respiration 

3 0 of most living organisms especially by stressed and injured cells. 

These active oxygen species can injure cells. An important cxanaplt 
of such damage is lipid peroxidation which involves Ae oxidative degradation of 
unsaturated lipids. Lq[>id peroxidation is highly detrimental to membrane structure 
3 5 and function and can cause numerous cgrtopathological effects. Cells defend against 
lipid peroxidation by producmg radical scavengers such as superoxide dismutase, 
catalase, and peroxidase. Injured cells have a decreased ability to produce radical 
scavengers. Excess hydrogen peroxide can react with DNA to cause backbone 
breakage, produce mutations, and alter and liberate bases. Hydrogen peroxide can 
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also react with pyrimidines to open the 5, 6-double bond, which reaction inhibits 
the ability of pyrimidines to hydrogen bond to complementary bases, 
Hallaender et al, (1971). Such oxidative biochemical mjuiy can result in the loss of 
cellular membrane integrity^ reduced enzyme activity, changes in transport kinetics, 
changes m membrane lipid content, and leakage of potassium ions, amino acids, 
and other cellular material. 

Antioxidants have been shown to inhibit damage associated with 
active oxygen species. For example, pyruvate and other a-ketoacids have been 
reported to react rapidly and stoichiometrically with hydrogen peroxide to protect 
cells from cytolytic efiBects, O'Donnell-Torm^ er a/., J. Bqa. Med., 165, pp. 500- 
514 (1987). 

United States Patents Nos. 3,920,835, 3,984,556, and 3,988,470, all 
issued to Van Scott et al.^ disclose methods for treat^g acne, dandruff, and palmar 
keratosis, respectively, which consist of applying to the affected area a topical 
composition comprising from about 1% to about 20%. of a lower aliphatic 
compound containing firom two to six carbon atoms selected from the group 
consisting of a-hydroxyacids, a-ketoacids and esters thereof, and 3-hydroxybutryic 
acid in a pharmaceutically accq>table carrier. The aH pf i^tji:^ compounds include 
pyruvic acid and lactic add. 

United States Patents Nos. 4,105,783 and 4,197,316, both issued to 
YnetaL^ disclose a method and CQnqK)sition, respectively, for treating dry skm 
which consists of applying to the afiected area a topical competition comprising 
ficom about 1 % to about 20% of a conq>ound selected firom the groiq> consisting of 
amides and ammonium salts of a-hydroxyacids, jS-hydroxyacids, and a-ketoacids in 
a pharmaceutically acceptable carrier. The conq>ounds include the amides and 
ammonium salts of pyruvic acid and lactic acid. 

United States Patent No. 4,234,599, issued to Van Scott e/ a/., 
discloses a method for treating actinic and nonactinic skin keratoses which consists 
of applying to the affected area a topical conq)osition comprisu^g an effiBctive 
amount of a con^Knmd selected from the group consisting of o-hydroj^acids, fi- 
hydroxyacids, and a-ketoacids in a pluumaceutically acceptable carrier. The acidic 
conq)ounds include pyruvic acid and lactic acid. 

United States Patent No. 4,294,852, issued to Wildnaueref a/., 
discloses a composition for treating skin which comprises the a-hydroxyacids, fi- 
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hydFOxyacids, and a-ketoacids disclosed above by Van Scott et al in combination 
with C3-C8 aliphatic alcohols. 

United States Patent No. 4,663,166, issued to Veech, discloses an 
electrolyte solution which comprises a mixture of L-lactate and pyruvate m a ratio 
from 20:1 to 1:1, respectively, or a mixture of DjS-hydroxybutyrate and 
acetoacetate, in a ratio from 6:1 to 0.5:1, respectively. 

Sodium pyruvate has been reported to reduce the number of erosions, 
ulcers, and hemorrhages on the gastric mucosa in guinea pigs and rats caused by 
acetylsalicylic acid. The analgesic and antipyretic properties of acetylsalicylic acid 
were not mq)aired by sodmm pyruvate, Puschmami, Arzneimittelforscfaung, 33, 
pp. 410-415 and 415-416 (1983). 

Pyruvate has been r^orted to exert a positive inotropic effect in 
stunned myocaidum, whidi is a prolonged ventricular dysfunction following brief 
periods of coronary arteiy occlusions which does not produce irreversible damage, 
Mentzer et al., Ann. Surg., 209, pp. 629-633 (1989). 

Pyruvate has been reported to produce a relative stabilization of left 
ventricular pressure and work parameter and to reduce the size of infarctions. 
Pyruvate improves resun^on of spontaneous beating of the heart and restoration 
of normal rates and pressure development, Bungerera/.^ J. Mol. Cell. (}axdiol., 
18, pp. 423-438 (1986), MochizuW ef a/., J. Physiol. (Paris), 76, pp. 805-812 
(1980), Regitzera/., Cardiovasc. Res., 15, pp. 652-658 (1981), Giannelli ef a/., 
Ann. Tborac. Surg., 21, pp. 386-396 (1976). 

Sodwm pyruvate has been reported to act as an antagonist to cyanide 
intoxication (presumably through the formation of a cyanohydrin) and to protect 
against the lethal effects of sodium sulfide and to retard the onset and development 
of functional, moiphological, and biochemical measures of acrylamide neuropathy 
of axons, Schwartz cf a/., Toxicol. Appl. Pharmacol., 50, pp. 437-442 (1979), 
Sabri et aL, Brain Res., 483, pp. 1-11 (1989). 

A chemotherapeutic cure of advanced L1210 leukemia has been 
reported using sodhim pyiuvate to restore abnormally deformed red blood cells to 
normal . The deformed red blood cells prevented adequate drug deliveiy to tumor 
cells, Cohen, Cancer Caiemother, Pharmacol., 5. pp. 175-179 (1981). 
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Primary cultures of heterotopic tracheal transplant exposed in vivo to 
7, 12-^imethyl-benz(a)antbracene were reported to be successfully mamtained in 
enrichment medkun supplemented with sodium pyruvate along with cultures of 
interleuldn-2 stimulated peripheral blood lymphocytes, and plasmacytomas and 
hybridomas, pig embryos, and human blastocysts, Shacter, J. Immunol. Methods, 
99, pp. 259-270 (1987), Marchok^o/., Cancer Res., 37, pp. 181H821 (1977), 
Davis, J. Reprod. Fertil. Suppl., 33, pp. 115-124 (1985), Okamoto er c/.. 
No To Shinkei, 38, pp. 593-598 (1986), Cohen et al. , 

J. In Vitro Pert. Bnbryo Transfer, 2, pp. 59-64 (1985). 

United States Patents Nos. 4,158.057, 4,351.835, 4,415.576. and 
4,645.764. all issued to Stanko. disclose methods for preventing the accumulation 
of £at in the liver of a mammal due to the ii^estion of alcohol, for controUu^ 
weight in a mammal, for inhibitmg body fat while increasing protein concentration 
in a mammal, and for controlling die deposition of body &t in a livii^ being, 
respectively. The methods comprise administering to the mammal a therapeutic 
mixture of pyruvate and dihydroxyacetone, and optionally riboflavin. United States 
Patent No. 4,548,937, issued to Stanko, discloses a method for controlling the 
weight gain of a mammal which con^rises administering to the mamma^ a 
therapeutically effective amount of pyruvate, and optionally riboflavin. United 
States Patrat No. 4,812,479, issued to Stanko, discloses a method for controlling 
the wdgjit gain of a mammal which conq)rises administering to the mammal a 
therapeutically effective amount of dit^droxyacetone, and optionally riboflavin and 
pyruvate. 

Rats fed a calcium-oxalate lithogenic diet including sodium pyruvate 
were reported to develop fewer urinary calculi (stones) than control rats not given 
sodium pyruvate, Ogawa et al., Hinyokika Kiyo, 32, pp. 1341-1347 (1986). 

United States Patent No. 4,521,375, issued to Houlsby, discloses a 
method for sterilizing surfaces which come mto contact with living tissue. The 
mediod comprises sterilizing the sur&ce with aqueous hydrogen peroxide and then 
neutralizing the surface with pyruvic acid. 

. United States Patent No. 4,416,982. issued to Tauda et al. , discloses 
a method for decomposing hydrogen peroxide by reacting the hydrogm peroxide 
with a phenol or aniline derivative in the presence of peroxidase. 
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United States Patent No. 4,696,917, issued to lindstromefo/., 
discloses an eye irrigation solution which conq>rise5 Eagle's Minimum Essential 
Medium with Earie's salts, chondroitin sulfate, a buffer solution, 2- 
mercaptoethanol, and a pyruvate. The iirigation solution may optionally contain 
5 ascorbic acid and a-tocopherol. United States Patent No. 4,725,586, issued to 
Undstrom era/., discloses an irrigation solution which comprises a balanced salt 
solution, chondroitin sulfate, a buffer sohition, 2-mercaptoethanol, sodium 
bicarbonate or dextrose, a pyruvate, a sodium phosphate buffer system, and cystine. 
The irrigation solution may optionally contain ascorbic acid and ^omma-tocopheroL 

10 

United States Patent No. 3,887,702 issued to Baldwin, discloses a 
conqiosition for treatipg fingernails and toenails which consists essentially of 
soybean oil or sunflower oil in combination with Vitamin E. 

15 United States Patent No. 4,847,069, issued to Bissett et al. , discloses 

a photoprotective composition comprising (a) a soibohydroxamic acid, (b) an anti- 
inflammatory agent selected from steroidal anti-inflammatoiy agents and a natural 
anti-inflammatoiy agent, and (c) a topical earner. Fatty acids may be present as an 
emollient. United States Patent No. 4,847,071, issued to Bissett et al.^ discloses a 

20 photoprotective composition comprising (a) a tocopherol or tocopherol ester radical 
scavenger, (b) an anti-inflammatory agent selected from steroidal anti-inflammatory 
agents and a natural anti-inflammatory agent, and (c) a topical carrier. United 
States Patent No. 4,847,072, issued to Bissett ei al.^ discloses a topical composition 
comprising not more than 25% tocopherol sorbate in a topical carrier. 

25 

United States Patent No. 4,533,637, issued to Yamanee^fl/., 
discloses a culture medium which comprises a carbon source, a nucleic acid source 
precursor, amino acids, vitamins, minerals, a lipophilic nutrient, and serum 
albumin, and cyclodextrins. The lipophilic substances include unsaturated fatty 
3 0 acids and lipophilic vitamins such as Vitamin A, D, and E. Ascorbic acid may also 
be present. 

United Kingdom patent application no. 2,196,348A, to Kovar et al., 
discloses a synthetic culture medhmi which conqnises inorganic salts, 
35 monosaccharides, amino acids, vitamins, bufferiiig agents, and optionally sodmm 
pyruvate adding magnesium hydroxide or magnesium oxide to the emulsion. The 
. oil phase may include chicken fat. 
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United States Patent No. 4,2S4,630, issued to Yu et al., discloses a 
method for stabilizing a water-in-oil emulsion which comprises adding magnesmm 
hydroxide or magnesium oxide to the emulsion. The oil phase may inchide chicken 
fat. 

5 

Preparation™ has been reported to increase the rate of wound 
healing in artificially created rectal ulcers. The active ingredients in Preparation 
ITH are skin respiratory factor and shark liver oil, Subramanyam era/.. 
Digestive Diseases and Sciences, 29, pp. 829-832 (1984). 

10 

The addition of sodium pyruvate to bacterial and yeast systems has 
been reported to inhibit hydrogen peroxide production, enhance growth, and protect 
tibie systems against tiie toxicity of reactive oxygen intermediates. The unsaturated 
fatty acids and saturated fatty acids contained within chicken fat enhanced 
15 membrane repair and reduced cytotoxicity. The antioxidants glutathione and 
thioglycollate reduced the injury induced by oxygen radical species, Martm, Ph.D. 
thesis, (1987-89). 

United States Patent No. 4,615,697, issued to Robinson, discloses a 
20 controlled release treatment composition conq>rising a treating agent and a 
bioadhesive agent c(»]q)risiiig a water-swellable but water-insoluble, fibrous cross- 
linked caiboxy-functional polymer. 

European patent application no. 0410696A1, to Kellaway £r a/., 
25 discloses a mucoadhesive delivery system conq>rising a treating agent and a 
polyacrylic acid cross-linked with from about 1% to about 20% by weight of a 
polyhydroxy compound such as a sugar, cyclitol, or lower polyhydric alcohol. 

Viral Infecttons . . 

30 

Herpes shxq>lex virus type 1 (HSV-1) is a common viral infection m 
humans which commonly causes epidermal lesions in and around the oral cavity. 
The haUmark of an HSV mfection is the ability of die virus to establish a latent 
infection m die nervous system, and to reactivate and cause recrudescent lesions. 
35 Recurrent disease can be a rather unsightiy, painful, and unpleasant episode. 
Overall J.C. Dermatologic viral diseases; In: (jalasso GJ. Merigan TC. Buchanan 
RA. eds. Antiviral agents and vkal diseases on num.. 2nd ed. New York: Raven 
Press. 1984:247-312. 



wo 95^7501 PCT/US9S/04201 

The vast majority of perioral infections are caused by HSV type I 
and serologic studies indicate that 50% to 100% of the population has contacted the 
virus by adulthood, Nahmias AJ., Roizman B., Infection with herpes-simplex virus 
1 and 2, N. EngL J. Med. 1973:289:781-789. More important, it is estimated tfiat 
5 20% to 45% of the population have reoccurring perioral HSV infections, most 
commonly in the form of fever blisters, Young S.K., 1 Rowe NH, Buchanan R.A., 
A clinical study for the control of facial mucocutaneous herpes virus infections, 
I. Characterization of natural history in a professional school popiilation. Oral Surg. 
Oral Med. Oral Pathol., 1976:41:498-507; Embil J.A., Stephens R.G., Manuel 

10 F.R., Prevalence of recurrent herpes labialis and aphthous ulcers among young 
adults on six continents. Can. Med. Assoc. J., 1975: 113:627-30; Ship 
Brightman V.J., Laster L.L., The patient widi recurrent aphtiious ulcers and the 
patient witii recurrent herpes labialis: a study of two population sanq[>Ies, J. Am. 
Dent. Assoc. 1967:75:645-54. Fever blisters are more than a minor annoyance; an 

15 estimated 98 million cases occur each year in the United States, Spruance S.L., 
Overall J.C. Jr, Kern E.R. et aL, The natural history of recurrent herpes simplex 
labialis: inq)lications for anti-viral tiierapy, N. Eng. J. Med. 1977:197:69-75. 
Fever blisters cause considerable discomfort and are esthetically annoyiqg to 
patients. 

20 

The Ifeipes gjcoap of vkuses is coniposed of seven human viruses 
and mult^le animal vuuses. The human herpes vnuses consist of herpes siniplex 
vuus type I and U, varicella-zoster, cytomegalovurus, ]^>steii|-barr, and human 
herpes vmis types 6 and 7. The vuuses are similar in size and morphology, and are 

25 characterized by a double-stranded DNA core and a lipoprotein envelope with 
glycoprotein projections. All the human herpes viruses replicate primarily in the 
cell nuclei. HSV-I and HSV-2 can be distinguished by a variety of properties, 
including clinical and epidemiologic patterns, antigenicity, DNA base composition, 
biologic characteristics, and sensitivity to various physical and chemical stresses, 

30 Rodu B., Russell C, Mattingly G., Determining therapeutic efficacy in recurrent 
herpes labialis by lesion size analysis. Oral Surg. Oral Med. Oral Pathol. Aug 
1991:178-182; Fox J.D., Briggs M., et ah Human herpes virus 6 in salivary 
glands. Lanced 336:590. 1990; Cory L., Spear P.G.: Infection with herpes simplex 
viruses (pts 1 and 2). N. Engl. J. of Med. 314:686,749, 1986; Hammer S.M., et 

35 a/.: Temporal cluster of herpes sunplex encephalitis: investigation by restriction 
endonuclease cleavage of vkal DNA, J. Infect. Dis. 141:436, 1980; Johnson R-E., 
Nahmias A.J., et aL: A seroepidemiologic survey of the prevalence of herpes 
sunplex virus typQ 2 infection in the United States, N. Engl. J. Med. 321:7, 1989. 
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HSV-I primaiy infecdons occur mainly in childhood. The heipes 
virus is a contact infectious agent that invades the moist membranes of the lips, 
mouth, or throat. The herpes virus is most frequently transmitted by kissing. 
Although virus titers are higher and transmission is more likely when lesions are 
5 present, a symptomatic excretion of the vmis is common. Thus, the vuus may be 
transmitted even in the absence of lesions. 

On entry into the skin sites, the virus replicates in epithelial cells, 
which results in lysis of infected ceUs and the instigation of a local inflammatoiy 

10 response. After primaiy infection, the vmis may become latent within sensoiy 
nerve gapglion sites, Bonneau R.H., Sheridan J.F., et al. Stress-induction 
siqypression of heipes wapkx vims (HSV)-specific cytotoxic T lymphocyte and 
natural killer ceU activity and enhancement of acute pathogenesis followmg local 
HSV infection. Brain, Behavior and Immunity 5, 170192, 1991; Rboney J.F., a 

15 a/. Prevention of ultraviolet-light-induced herpes labialis by suncreen. The Lancet: 
338:1419-1422.1991; Bastian P.O., Rabson A.S., Yee CL, et aL, Herpes virus 
hominis:isolation form human trigeminal ganglion, Science, 1972: 178:306. In 
humans, the vmis remains in a dormant state in the trigeminal ganglion near the 
cheek bone. The virus can remain dormant in these nerve cells for extended 

20 periods of time. The virus can emeige from latency, track along the neural 
pathway back to the site of tiie original infection causing the formation of a cold 
soie blister. A variety of humoral and cell-mediated immune mechanians are 
recruited in response to prhnaiy and recurrent HSV infections including tiie 
production of antibodies, interferon, activation of macrophages, the induction of 

25 T-Lyiiq)hocyte-mediated reactivity, and the development of antibody dependent 
lymphocyte cytotoxicity, Bonneau R.H., Sheridan JF, a/.. Stress-induction 
suppression of herpes sinq)lex virus (HSV)-specific cytotoxic T lymphocyte and 
natural killer cell activity and enhancement of acute pathogenesis following local 
HSV infection. Brain, Behavior and Immunity 5, 170192, 1991. 

30 

Once infected, the cold sore manifests itself in tiie form of a fhiid 
filled blister inside or outside the moiith. Other possible symptoms which occur 
tiiree to five days after exposure to the virus include: fever, swollen neck glands, 
and general aches and pain. As time passes, the fever blister will collapse followed 
35 by the formation of yellow crust over the sore. The entire sore usually heals 
witiiout scaring within two weeks, Bonneau R.H., Sheridan J.F,, et al. 
Stress-induction suppression of herpes simplex virus (HSV)-specific cytotoxic T 
lymphocyte and natural killer cell activity and enhancement of acute pathogenesis 
following local HSV iirfection. Brain, Behavior and Immunity 5, 170192, 1991; 
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Rooney J.F., et al. Prevention of ultraviolet-ligbc-induced teipes labialis by 
suncieen. The Lancet: 338:1419-1422.1991. 

Recurrent infections are generally less severe than the primary 
attack. Recurrent infections decline in frequency after the age of 35. Signals of 
recurrent infections include: itching, tingling, burning in the lip area, one to three 
days before the blister forms. In the United States, lip or perioral recurrences 
develop in 20 to 40% of the population. Recurrences vary in frequency from more 
than one attack per month to less than one attack every six months. Factors 
triggering recurrence are: emotional stress, fever, illness, injury, overexposure to 
the sun, and menses. Sunlight triggers herpes labialis in approxunately 25% of 
people with recurrent infections. 

The tey to prevention is to eliminate eT^osure to the virus. When 
cold sores are present, one can prevent against automoculation by not touching the 
sores. One can prevent against spreading the virus by not kissing other individuals. 
Currently cold sores cannot be cured. Treatment exists for relief of pain and 
discomfort. Antiseptic creams, emollients, and antiseptic ingredients reduce the 
discomfort through then- cooling and protective actions. Sun blocks with UVB 
protection act as a prophylaxis for people prone to recurrent cold sore sun blisters. 

Several drugs are currently available for the treatment of HSV 
infections. A^cloyur (trade name Zovirax) is a prescription confound ttmt 
interferes with viral DNA replication through its action on viral thymidine kinase. 
Although extremely effective when given orally or intravenously for the treatment 
of primary or encephalitic HSV infections, Acyclovk has little effectiveness, and is 
not generally prescribed, for recurrent disease. A variety of over-the-counter 
medications are also available. Most of these medications rely on the weak 
antivkal properties of chemicals such as phenol which has a low level of 
effectiveness against recurrent HSV infections, Whitley R.J„ Gna^n J.W., 
Acyclovh: a decade later. N. Eng. J. of Med. Sept. 1992,782-89. 

While the above therapeutic wound healing compositions aie rq)orted 
to uihibit tiie production of reactive oxygen intermediates, none of the above 
compositions are entirely satisfactory. None of flie conipositions has the ability to 
simulteneously decrease cellular levels of hydrogen peroxide production, increase 
cellular resistance to cytotoxic agents, increase rates of cellular proliferation, 
mcrease cellular viability to protect and resuscitate mammalian cells, and reduce 
virus titers. The present invention provides such unproved therapaitic antiviral- 
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wound healing compositions without the disadvantages characteristic of previously 
known cQnq)0sitiQns. Tliis invention also relates to methods for preparing and 
using the therapeutic antiviral-wound healing compositions and the topical and 
ingestible pharmaceutical products in which the therapeutic compositions may be 
5 used. 



SUMMARY OF THE INVENTION 

10 

This invention pertains to dierapeudc wound healing compositions 
for protecting and resuscitating mammalian cells (Embodnnent One (I)). This 
invention also pertains to therapeutic antiviral-wound healing compositions for 
reducing viral titers and increasing the proliferation and resuscitation rate of 
15 mammalian cells (Embodiment Two (II)). 

In Embodiment One (I), the therapeutic wound healing compositions 
are used alone. In a first aspect of Embodiment One (I. A), the therapeutic wovmd 
healing composition comprises (a) pyruvate selected from the group consisting of 

20 pyruvic acid» pbarmaceutically acceptable salts of pyruvic acid, and mixtures 
thereof, (b) an antioxidant, and (c) a mixture of saturated and unsaturated fatty 
acids wherein the faOy acids are those fatty acids required for the repair of cellular 
mraibranes and resuscitation of mammalian cells. In a second aspect of 
Embodiment One (I.B), the dierapeutic wound healing onnposition comprises (a) 

25 pyruvate selected ficom the group consisting of pymvic acid, pbarmaceutically 
accq)table salts of pyruvic acid, and mixtures thmof, (b) lactate selected from the 
group consisting of lactic acid, phannaceutically acceptable salts of lactic acid, and 
mixtures thereof, and (c) a mixture of saturated and unsaturated fatty acids wherein 
the fatty acids are those fatty acids required for the repair of cellular membranes 

3 0 and resuscitation of mammalian cells. In a third aspect of &nbodiment One (I.C), 
the tiierapeutic wound healing composition comprises (a) an antioxidant and (b) a 
mixture of saturated and unsaturated £atty acids wherem the fatty acids are those 
fatty acids required for the repair of ceUular membranes and resuscitation of 
mammalian cells. In a fourth aspect of Embodiment One (I.D), the tiierapeutic 

3 5 wound healmg composition comprises (a) lactate selected from die group consisting 
of lactic acid, phamiaceutically acceptable salts of lactic acid, and mixtures thereof, 
(b) an antioxidant, and (c) a mixture of saturated and unsaturated fatty acids 
wherein the fatty acids are those fatty acids required for the repair of cellular 
membranes and resuscitation of mammalian cells. 
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Preferably, the wound healing composition comprises (I.A): 
(a) pyruvate selected from the ffoup consisting of pynivic acid> 
phaimaceutically acceptable salts of pyruvic acid, and mixtures thereof; 
5 G>) an antioxidant; and 

(c) a mixture of saturated and unsaturated fatty acids wherein the 
fatty acids are those fatty acids required for the repair of cellular membranes and 
resuscitation of mammalian cells. 

In Embodiment Two (11), the dierapeutic wound healing 
compositions of Embodiment One (I.A-D) are combined widi a th«:apeutically 
effective amount of an antiviral agent (V) to form antivkal-wound healing 
'conq)ositions (II.A-D + V). The antivhral-wound healing compositions may be 
used alone or in combination with other medicaments. This invention also pertains 
to methods for preparing and using the antiviral-wound healing compositions and 
the topical and ingestible pharmaceutical products in which the therapeutic 
conq>ositions may be used. 



10 



15 



20 BRIEF DESCRIPTION OF THE FIGURES 



Figure 1 depicts in bar gnq)h format die viability of U937 monoQrtic 
cells followmg exposure of the cells to various antioxidants (Exanq[>les 1-5). 

25 

Figure 2 depicts in bar graph format the viability of U937 monocytic 
ceUs following exposure of the cells to various combinations of antioxidants 
(Examples 6-13). 

3 0 Figure 3 depicts in bar graph format the levels of hydrogen peroxide 

produced by U937 mono(^c cells followmg exposure of die cells to various 
antioxidants (Examples 14-18). 

Figure 4 depicts in bar graph fonnat the levels of hydrogen peroxide 
35 produced by U937 monocytic cells followmg exposure of die cells to various 
combinations of antioxidants (Examples 19-26). 

Figure S depicts in bar graph format the levels of hydrogen peroxide 
produced by U937 monocytic cells following exposure of the cells to various 
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combinations of antioxidants with and without a mixture of saturated and 
unsaturated fauy acids (Examples 27-32). 

5 

Figure 6 depicts in bar graph format the levds of hydrogen pooxide 
produced by qndermal keratinocytes following exposure of the cells to various 
antioxidants with and without a mixture of saturated and unsaturated fatty acids 
(Examples 33-42). 

10 

Figure 7 depicts in bar graph format the levels of hydrogen peroxide 
produced by epidermal keratinocytes following exposure of the cells to various 
combinations of antioxidants with and without a mixture of saturated and 
unsaturated fatty adds (Examples 43-52). 

15 

Figure 8 depicts in bar graph format a summary analy^s of the levels 
of hydrogen peroxide produced by qndermal keratinocytes following ^posure of 
the cells to the individual components of the wound healing composition, to various 
combinations of the wound healing composition, and to the wound healing 
20 composition. 

Figures 9A-9D are photographs of wounded mice after 4 days of 
treatment with: no composition (Figure 9A, control); a petrolatum base 
formulation containing live yeast cell derivative, shark oil, and a mixture of 
25 sodium pyruvate, vitamin E, and chicken fat (Figure 9B); a petrolatum base 
formulation containing live yeast cell derivative and shark oil (Figure 9Q; and 
Preparation H™ (Figure 9D). 

Figure 10 is a photograph of wounded mice after 4 days of treatment 
3 0 with a petrolatum base formulation only. 

Figure U is a graph illustrating the lesion area curves for mice 
infected with herpes simplex virus and treated with acyclovir (ACV, positive) and 
polyethylene glycol (PEG, negative) . The x-axis represents days post infection and 
35 the y-axis represents the average lesion area (mm^). 

Figure 12 is a graph illustrating the symptom score curves for mice 
iiifected with h^pes simplex virus and treated with acyclovir (ACV, positive) and 
polyethylene glycol (PECj, negative), the x-axis represmts days post infection and 
40 the y-axis represents the symptom score. 
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Figure 13 is a graph illustrating the area under the symptom score 
curves by group for mice infected with herpes simplex virus. The x-axis represents 
the groups and the y-axis represents the area under the symptom score curve by day 
12. The clinical symptoms for each group are represented as numbm on the x axis 
and the control groups (polyethylrae glycol, base, or BustexT") are rq)resented by 
dotted lines. 

Figures 14A-14B are photographs illustrating the scoring of cold sore 
lesions in guinea pig. The scorings illustrated are 1.0 and 1.5. The scorings range 
from 0 to 4, with 4 being the worst. 

Figures 15A-15B are photographs illustrating the scoring of cold sore 
leaons in guinea pig. The scorings illustrated are 2.0 and 2.5. The scorings range 
from 0 to 4, with 4 bdng the worst. 

Figures 16A-16B are photographs illustrating the scaring of cold sore 
lesions in guinea pig. The scorings illustrated are 3.0 and 3.5. The scorings range 
from 0 to 4, with 4 bdng the worst. 

Figures 17A-17B are photographs illustrating the scoring of cold sore 
lesions in guinea pig. The scorings illustrated are 4.0 and 0.0 (control). The 
scorings range from 0 to 4, with 4 being the worst. 

Figures 18A-18D are photographs illustrating the scoring of cold 
sore lesions in hairless mice. The scorings illustrated are 1.0, 2.0, 3.0 and 4.0, 
respectively. The scorings range from 0 to 4, with 4 being the worst 

Figures 19A-19B are photographs illustrating the scoring of cold sore 
lesions in guinea pig. Animals in Figure 19A were treated with formulas 11 or 17. 
Animals in Figure 19B were treated with Blistex^m. The scorings range from 0 to 
4, with 4 being the worst. 



DETAILED DESCRIPTION OF THE INVENTION 

This invention pertains to therapeutic wound , healing compositions 
for protecting and resuscitating mammalian cells (Embodiment One (I)). This 
invention also pertains to therapeutic antiviral-wound healing compositions for 
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reducing viral titers and increasing the proliferation and resuscitation rate of 
mammalian cells (Embodiment Two (II)). 

In Embodiment One (I), the tb^apeutic woimd heating compositions 
5 are used alone. In a &st aspect of Embodiment One (I.A), the therapeutic wound 
healing composition comprises (a) pyruvate selected from the group consisting of 
pyruvic acid« phannaceutically acceptable salts of pyruvic acid, and mixtures 
thereof, (b) an antioxidant, and (c) a mixture of saturated and unsaturated fatty 
acids wherein the fatty acids are those fatty acids required for the repair of cellular 

10 membranes and resuscitation of mammalian cells. In a second aspect of 
Embodiment One (13), the tiierapeutic wound healing composition conq)rises (a) 
pyruvate selected from die group consisting of pyruvic acid, phannaceutically 
accq)table salts of pyruvic acid» and mixtures thereof, (b) lactate selected from the 
group consisting of lactic acid, phannaceutically acceptable salts of lactic acid, and 

15 mixtures thereof, and (c) a mixture of saturated and unsaturated fatty acids wherein 
the fatty acids are those fatty acids required for the repair of cellular membranes 
and resuscitation of mammalian cells. In a third aspect of &nbodiment One (I.C), 
the therapeutic wound healing composition conq)rises (a) an antioxidant and (b) a 
mixture of saturated and unsaturated fatty acids wherein the fatty acids are those 

20 fatty acids required for the repair of cellular membranes and resuscitation of 
mammalian cells. In a fourth sspect of Embodiment One (I.D), the therapeutic 
wound healing composition comprises (a) lactate selected from the group consisting 
of lactic acid, pharmacratically acceptable salts of lactic acid, and mixtures thereof, 
(b) an antioxidant, and (c) a mixture of saturated and imgatiiraty^ fgttty acids 

25 wherein the fatty acids are those fatty acids required for the repair of cellular 
membranes and resuscitation of mammalian cells. 

Preferably, the wound healing composition conq)rises (I.A): 

(a) pyruvate selected from the group consisting of pyruvic acid, 
3 0 phannaceutically acceptable salts of pyruvic acid, and mixtures thereof; 

(b) an antioxidant; and 

(c) a mixture of saturated and unsaturated fatty acids wherein the 
fatty acids are those fatty acids required for the repair of cellular membranes and 
resuscitation of mammalian cells. 

35 

In Embodiment Two (II), the therapeutic wound healing 
compositions of Embodiment One (I.A-D) are combined witti a therapeutically 
effective amount of an antiviral agent (V) to form antiviral-wound healing 
compositions (II.A*D + V). The antiviral-wound healinjg compositions may be 
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used alone or in combination with other medicaments. This invention also pertains 
to methods for preparii^ and using the antiviral-wound healing compositions and 
the topical and ingestible pharmaceutical products in which the thenf)eutic 
compositions may be used. 

5 

As set out above, applicant has discovered therapeutic antiviral- 
wound healing compositions (II.A-D + V) which conq>rise a therapeutically 
effective amoimt of an antiviral agent (V) and the wound healing compositions of 
Embodiment One (I.A-D). Antiviral agents can leduce virus titers in a patient but 

10 do not promote the wound healing process. Wound healing compositions can 
increase the resuscitation rate of injured mammalian cells and the proliferation rate 
of new mammalian cells to replace dead cells but do not reduce virus titers. 
Applicant has found tiiat tiie combination of an antiviral agent and a wound healing 
composition results in a dierapeutic antivkal-wound healing composition which 

15 reduces the size, duration, and severity of oral and vaginal wounds suffered fiom 
viruses such as herpes. Cells treated with the therapeutic wound healing 
compositions of the present invention show decreased levels of hydrogen peroxide 
production, increased resistance to cytotoxic agents, increased rates of proliferation, 
and increased viability. Cellular cultures containing the therapeutic wound healing 

20 compositions showed enhanced differentiation and proliferation over control 
cultures and nq)idly formed attachments or tight junctions between tiie cells to form 
an epidermal sheet. Wounded mammals treated with tiie therapeutic antiviral- 
wound healmg conqK>sitions show significantiy in^ved wound closmg and 
healing over untreated mammals and mammals treated with conventional healing 

25 conqiositions. 

The combination of the antiviral agent and the wound healing 
compositions of the present invention provides a pharmaceutical composition useful 
for reducing virus titers and having an enhanced ability to prevent and reduce injury 
30 to mammalian cells and further increase tfie resuscitation rate of injured mammalian 
cells. The tissue damage associated with many viral diseases is believed to be 
caused by die production of ceUular produced active oqrgen species. Combmation 
of the antivkal agent and the woimd healing compositions may suppress such 
reactive oxygen-luiked tissue injury. 

35 

The term "injured cell" as used herein means a cell that has any 
activity disrupted for any reason. For example, an mjured cell may be a cell tiuit 
has injured membranes or damaged DNA, RNA, and ribosomes, for example, a 
cell which has (a) mjured membranes so that transport through the membranes is 
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diminished resulting in an increase in toxins and normal cellular wastes inside the 
cell and a decrease in nutrients and other components necessary for cellular rqiair 
inside tibe cell, (b) an ii^rease in concentration of oxygen radicals inside the cell 
because of the decreased ability of the cell to produce antioxidants and en^mes, or 
5 (c) damaged DNA, RNA, and ribosomes which must be repaired or replaced before 
normal cellular functions can be resumed. The term "resuscitation" of injured 
mammalian cells as used herein means the reversal of cytotoxicity, the stabilization 
of the cellular membrane, an increase in the proliferation rate of the cell, and/or the 
normalization of cellular functions such as the secretion of growth factors, 
10 hormones, and the like. The term '^cytotoxicity** as used herein means a condition 
caused by a cytotoxic agent ttiat injures the cell. Injured cells do not proliferate 
because iqured cells expend all energy on cellular repaur. Aiding cellular repair 
promotes celhilar prolifieration. 

15 The term "prodrug", as used herem, refers to conqiounds which 

undergo biotransformation prior to exhibiting their pharmacological effects. The 
chemical modification of drugs to overcome pharmaceutical problems has also been 
termed **drug latentiation. " Drug latentiation is the chemical modification of a 
biologically active compound to form a new compound which upon in vivo 

20 enzymatic attack will liberate the parent compound. The chemical alterations of the 
parent compound are such that the change in physicodbemical properties will affect 
the absorption, distribution and enzymatic metabolism. The definition of drug 
latentiation has also been extended to inchide nonenqmiatic regeneration of the 
parent compound. Regraeration takes place as a consequence of hydrolytic, 

25 dissociative, and other reactions not necessarily enzyme mediated. The terms 
prodrugs, latentiated drugs, and bioreversible derivatives are used interchangeably. 
By inference, latentiation implies a time lag element or time con^nent involved in 
regenerating the bioactive parent molecule in vivo. The term prodrug is general in 
that it includes latentiated drug derivatives as well as .those substances which are 

30 converted after administration to the actual substance which cpnibines with 
receptors! The term prodrug is a generic term for agents which undergo 
biotransformation prior to exhibiting dieir pharmacological actions. In the case 
where the administered drug is not the active agent, but rather is biotransformed to 
the active agent, the term "prodrug" also inchides compounds whidi may not 

35 necessarily undergo biotransformation to the administered drug but may undergo 
. biotransformation to the active agent which exhibits the desued pharmacological 
effect. 
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!• Wound Healing Compositioiis 
A. Embodiment One (I.A-D) 



Tbe cells which may be treated with the therapeutic wound healing 
5 compositions in the present invention are mammalian cells. Although applicant will 
describe the present therapeutic wound healing compositions as useful for treatmg 
mammalian epidermal keratinocytes and mammalian monocytes, applicant 
contemplates that the therapeutic wound healing compositions may be used to 
protect or resuscitate all mammalian cells. Keratinocytes are representative of 

10 normal mammalian cells and are the fastest proliferating cells in the body. The 
correkition between the reaction of keratinocytes to injury and therapy and that of 
mammalian cells in general is very hig^i. Monocytes are representative of 
specialized mammalian cells such as the white blood cells in the imnnme system 
and the organ cells m liver, kidney, heart, and brain. The mammalian cells may be 

15 treated in vivo and in vitro. 



^idermal keratinocytes are the specialized epithelial cells of the 
epidermis which synthesize keratin, a scleroprotein which is the princq>al 
constituent of epidermis, hair, nails, homy tissue, and the organic matrix of die 
20 enamel of teeth. Mammalian qpidermal teratinocytes constitute about 95% of the 
epidermal cells and together mth melanocytes form the binary system of the 
epidermis. In its various successive stages, epidermal keratinocytes are also known 
as basal cells, prickle cells, and granular cells. 

25 Monocytes are mononuclear phagocytic leukocytes which undergo 

respiratory bursting and are involved in reactive oxygen mediated damage within 
the epidermis. Leukocytes are white blood cells or corpuscles which may be 
classified into two main groups: granular leukocytes (granulocytes) which are 
leukocytes with abundant granules in the cytoplasm and nongranular leukocytes 

30 (nongranulocytes) which are leukocytes widiout specific granules in the cytoplasm 
and which include the lynqphocytes and monocytes. Phagocyte cells are cells ^ch 
ingest microorganisms or other cells and foreign particles. Mono^tes are also 
known as large mononuclear leukocytes, and hyaline or transitional leukocytes. 

«. 

35 ^idennal keratinoqrtic cells and monocytic cells have multiple 

oxygen generating mechanisms and the degree to which each type of mechanism 
functions differs in each type of cell. In monocytes, for example, the respiratory 
burstmg process is more pronounced than in epidermal keratinocytes. H^nce, die 
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components in the therapeutic wound healing compositions of the present invention 
may vaiy dqpending upon the types of cells involved in the condition being treated. 

As set out above, in a first aspect of Embodiment One (I.A), the 
therapeutic wound healing composition for treating mammalian cells, preferably 
epidermal keratinocytes, comprises (a) pyruvate selected firom the group consisting 
of pyruvic acid, pharmaceutically acceptable salts of pyruvic acid, and mixtures 
thereof, (b) an antioxidant, and (c) a mixture of saturated and unsaturated fatty 
acids wherein the fatty acids are those fatty acids required for the repair of cellular 
membranes and resuscitation of mammalian cells. In a second aspect of 
Embodiment One (I.B), the therapeutic wound healing conq[>osition for treating 
mammalian cells, preferably qpidmnal keratinocytes, coiiq>rises (a) pynivate 
'selected from the group consisting of pyruvic acid, pharmaceutically acceptable 
salts of pyruvic add, and nuxtuies diereof , (b) lactate selected from the group 
consisting of lactic acid, pharmaceutically acceptable salts of lactic acid, and 
mixtures thereof, and (c) a mixture of saturated and unsaturated fatty acids wherein 
the fatty acids are those fat^ acids required for the repair of ceUular membranes 
and resuscitation of mammalian cells. In a third aspect of Embodiment One (I.C), 
the therapeutic wound healing composition for treating mammalian cells, preferably 
q>idermal keratinocytes, comprises (a) an antioxidant and (b) a mixture of saturated 
and unsaturated fatty acids wherein die £Eitty acids are diose fat^ acids required for 
the repm of cellular membranes and resuscitation of mnnmiaiiftn cells. In a fourth 
aspect of Embodiment One (I.D), the therapratic wound healing composition for 
treatmg mammalian cells, preferably monoqrtes, comprises (a) lactate selected fipm 
the group consisting of lactic acid, pharmaceutically acceptable salts of lactic acid, 
and mixtures thereof, (b) an antioxidant, and (c) a nuxture of saturated and 
unsaturated fatty acids wherein the fat^ acids are those fatty acids required for the 
repair of cellular membranes and resuscitation of mammalian cells. 

Pyruvic acid (2-oxopropanoic acid, a-ketopropionic acid, 
CH3COCOOH) or pyruvate is a fundamental intermediate in protein and 
carbohydrate metabolism and in the citric acid qrcle. The citric acid cycle 
(tricarboxylic acid cycle, Kreb*s ^cle) is the major reaction sequence which 
executes the reduction of oxy gsn to generate adenosine triphosphate (ATP) by 
oxidizing organic compounds in respiring tissues to provide electrons to the 
transport system. Acetyl coen2yme A ("active acetyl") is oxidimd in this process 
and is thereafter utilized in a variety of biological processes and is a precursor in 
the biosynthesis of many fatty acids and sterols. The two major sources of acetyl 
coenzyme A are derived from the metabolism of glucose and fatty acids. 
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Glycolysis consists of a series of transfoimations wherein each glucose molecule is 
transfonned in the cellular cytoplasm into two molecules of pyravic acid. Pyravic 
acid may then enter the mitochondria where it is oxidized by coenzyme A in the 
presence of enzymes and cofactors to acetyl coen:^me A. Acetyl coenzyme A can 
5 then enter the citric acid cycle. 

In muscle, pyruvic acid (derived from glycogen) can be reduced to 
lactic acid during anerobic metabolism which can occur during exercise. Lactic 
acid is reoxidized and partially retransformed to glycogen during rest. Pyruvate can 
10 also act as an antioxidant to neutralize oxygen radicals in the cell and can be used m 
the multifunction oxidase system to reverse cytotoxicity. 

The pyruvate in the present invention may be selected £rom tiie group 
consistiiig of pyruvic acid, phannaceutically acceptable salts of pyruvic acid, 

15 prodrugs of pyruvic acid, and mixtures thereof. In general, the pharmacratically 
acceptable salts of pyruvic acid may be alkali salts and alkaline eardi salts. 
Preferably, the pyruvate is selected from the group consisting of pyruvic acid, 
lithium pyruvate, sodium pyruvate, potassium pyruvate, magnesium pyruvate, 
calcium pyruvate, zinc pyruvate, manganese pyruvate, methyl pyruvate, a- 

20 ketoghitaric acid, and mixtures thereof. More preferably, the pyruvate is selected 
from the group of salts consisting of sodium pyruvate, potasswm pyruvate, 
magnesium pyruvate, calcium pyruvate, zmc pyruvate, manganese pyruvate, and 
the like, and mixtures thereof. Most preferably, fb& pymvate is sodium pyruvate. 

25 The amount of pyruvate present in the therapeutic wound healing 

compositions of the present invention is a therapeutically effective amount. A 
therapeutically effective amoimt of pyruvate is that amount of pyruvate necessary 
for the inventive composition to prevent and reduce injury to mm\it}M^T\ cells or 
increase the resuscitation rate of injured mammalian cells. The exact amount of 

30 pyruvate is a matter of preference subject to such factors as the type of condition 
being treated as well as the other ingredients m the composition. In a preferred 
embodiment, pyruvate is present in the then4)eutic wound healing composition in an 
amount from about 10% to about 50%, preferably from about 20% to about 45%, 
and more preferably from about 25% to about 40%, by weigjit of the therapeutic 

3 5 wound healing composition. 

L-Lactic acid ((S)-2-hydroxypropanoic acid, (+) a-hydroxypropionic 
acid, CH3CHOHCOOH) or lactate occurs in small quantities in the blood and 
muscle fluid of mammals. Lactic acid concentration increases in muscle and blood 
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after vigoraus activity. Lactate is a componeiit in the cellular feedback mechanism 
and inhibits the natural lespiratoiy bursting process of cells thereby suppressing the 
production of oxygen radicals. 

5 The lactate in the present invention may be selected from the group 

consisting of lactic acid, pharmaceutically acceptable salts of lactic acid, prodrugs 
of lactic acid, and mixtures thereof. In general, the pharmaceutically acceptable 
salts of lactic acid may be alkali salts and alkaline earth salts. Preferably, the 
lactate is selected from the group consisting of lactic acid, lithium lactate, sodium 
10 lactate, potassium lactate, magnesium lactate, calcium lactate, zinc lactate, 
manganese lactate, and tiie like, and mixtures thereof. More preferably, the lactate 
is selected from the group consisting of lactic acid, sodium lactate, potassium 
lactate, magnesium lactate, calchun lactate, zinc lactate, maqganese lactate, and 
matures thereof . Most preferably, the lactate is lactic acid. 

15 

The amount of lactate present in the therapratic wound healing 
compositions of the present invention is a therapeutically effective amount. A 
therapeutically effective amount of lactate is that amount of lactate necessary for the 
inventive conq)osition to prevent and reduce injury to mammalian cells or increase 

20 the resuscitation rate of injured mammalian cells. For an ingestible composition, a 
therapeutically effective amount of lactate is tiiat amount necessary to suppress the 
respiratory bursting process of white blood cells to protect and resuscitate the 
mammalian cells. In general, a therapeutically effective amount of lactate in an 
ingestible composition is from about S to about 10 times the amount of lactate 

25 normally found in serum. The exact amount of lactate is a matter of preference 
subject to such Actors as the type of condition being treated as well as the other 
ingredients in the cono^osition. In a preferred embodiment, lactate is present in the 
therapeutic wound healing composition in an amount from about 10% to about 
50%, preferably from about 20% to about 45%, and more preferably from about 

30 25% to about 40%, by weight of the therq)mtu:woui]ul healing composition^ 

Antioxidants are substances which inhibit oxidation or suppress 
reactions promoted by oxygen or peroxides. Antioxidants, especially lipid-soluble 
antioxidants, can be absorbed into the cellular membrane to neutralize oxygen 
35 radicals and thereby protect the membrane. The antioxidants usdiil in the present 
invention may be selected from the group consisting of all forms of Vitamin A 
(retinol), all forms of Vitamin A2 (3, 4-didehydroretinol), all forms of carotene 
such as a-carotene, jS-carotene (beta, jS-carotene), gamma-caioient, rfe/to-carotene, 
all forms of Vitamin C (D-ascorbic acid, L-ascorbic acid), all forms of tocopherol 
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such as Vitamin E (a-tocopheroU 3,4-d]hydn)-2,5J,8-tetramethyl-2-(4,842- 
triinetl^Itri<^ecyl)-2H-l-beiizopyran^ jS-tocqpheroU i^omma-tocopherol, delta- 
tocopherol, tocoquinone» tocotrienol. and Vitamin E esters which readily undergo 
hydrolysis to Vitamin E such as Vitamin E acetate and VitaminE succmate, and 
5 phannaceutically acceptable Vitamin E salts such as Vitamin E phosphate, prodrugs 
of Vitamin A, carotene, Vitamin C, and Vitamin E, pharmaceutically acceptable 
salts of Vitamin A, carotene. Vitamin C, and Vitamin E, and the like, and mixtures 
thereof. Preferably, the antioxidant is selected from the group of lipid-soluble 
antioxidants consisting of Vitamin A, j3-carotene, Vitamin E, Vitamin E acetate, 
10 and mixtures thereof. More preferably, the antioxidant is Vitamin E or Vitamin E 
acetate. Most preferably, the antioxidant is Vitamm E acetate. 

The amount of antioxidant present in die therapeutic wound healing 
compositions of the present invention is a tfaerqieutically effective amount A 

15 thoapeutically efifectiye amount of antioxidant is that amount of antioxidant 
necessary for the inventive con^osition to prevent and reduce injuiy to maTtiinaiian 
cells or increase the resuscitation rate of injured mammalian cells. The exact 
amount of antioxidant is a matter of preference subject to sudi factors as the type of 
condition being treated as well as the other ingredients in the composition. In a 

20 prefeEied embodiment, the antioxidant is present in the therapeutic wound healing 
conq[)osition in an amount firom about 0.1% to about 40%, preferably from about 
0.2% to about 30%, and more prrferably from about 0.5% to about 20%, by 
weight of the ther^iratic wound healing conq>osition. 

25 The mixture of saturated and unsaturated fady acids m the present 

invention are those fatty acids required for the repair of mammalian cellular 
membranes and the production of new cells. Fatty acids are caiboxylic acid 
compounds found in animal and vegetable fat and oil. Fatty acids are classified as 
lipids and are composed of chains of aUcyl groups contaimng from 4 to 22 carbon 

30 atoms and 0-3 double bonds and characterized by a terminal carboxyl group, - 
COOH. Fatty acids may be saturated or unsaturated and may be solid, semisolid, 
or liquid. The most common saturated &tQr acids are Imtyuo acid (C4), lauric acid 
(C12), palmitic acid (Cig), and stearic acid (Cig). Unsaturated fatty acids are 
usually derived from vegetables and consist of alkyl diains containing from 16 to 

35 22 carbon atoms and 0-3 double bonds with the characteristic terminal carboxyl 
groiq>. The most coimnon unsatuiatjsd fatty acids are oleic acid, liooleic acid, and 
linolenic acid (all Cig acids). 
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In general, tbe mixture of saturated and unsaturated &tty acids 
required for the rqiair of mammalian cellular membranes in the present invention 
may be derived from animal and vegetable fats and waxes, prodrugs of saturated 
and unsaturated fatty acids useful in the present invention, and mixtures thereof. 
5 For example, the fatty acids in the therapeutic wound healing composition may be 
in the form of mono-, di-, or trigylcerides, or free fatty acids, or mixtures thereof, 
which are readily available for the repair of injured cells. Cells produce the 
chemical components and the energy requked for ceUular viability and store excess 
energy in the form of fat. Fat is adipose tissue stored between organs of the body 

10 to furnish a reserve supply of energy. The preferred animal fiits and waxes have a 
&tty acid composition similar to that of human £at and the &t contained in human 
breast milk. The preferred animal fiats and waxes may be selected from the group 
consisting of human fat, chicken fat, cow fat (defined herein as a bovine domestic 
animal regardless of sex or age), sheep fat, horse fat, pig fat, and whale fat. The 

15 more preferred animal fats and waxes may be selected from the group consisting of 
human fat and chicken fat. The most preferred animal fat is human fat. Mixtures 
of other fats and waxes, such as vegetable waxes (especially sunflower oil), marine 
oils (especially shark liver oil), and synthetic waxes and oils, which have a fatty 
acid composition similar to that of animal fats and waxes, and preferably to that of 

20 human fats and waxes, may also be employed. 

Li a preferred embodiment, the mixture of saturated and nt«?niirnt^ 
fatty acids has a composition similar to that of human fat and conqnrises the 
followmg fatty acids: butyric acid, caproic acid, cq>rylic acid, capric acid, lanric 

25 acid, myristic acid, myristoleic acid, pahnitic acid, pahnitoleic acid, stearic, oleic 
acid, linoleic acid, linolenic acid, arachidic acid, and gaddoleic acid. Preferably, 
butyric acid, caproic acid, caprylic acid, capric acid, lauric acid, myristic acid, 
myristoleic acid, pahnitic acid, pahnitoleic acid, stearic, oleic acid, linoleic acid, 
linolenic acid, arachidic acid, and gaddoleic acid are present in the mixture in about 

30 the following percentages by weight, respectively (carbon chain number and 
number of unsaturations are shown parentfaetkally, respectively): 0.2%-0.4% (C4), 
0.1% (C6). 0.3%-0.8% (Cg), 2.2%.3.5% (Cio), 0.9%.5.5% (C12). 2.8%-8.5% 
(Ci4), 0.1%^.6% (Ci4:i), 23.2%-24.6% (Cie). 1.8%-3.0« (Ci6:i), 6.9%- 
9.9% (C18). 36.0%-36.5% (Ci8:i). 20%-20.6% (Ci8:2), 7.5-7.8% (Ci8:3), 

35 l.l%-4.9% (C20). and 3.3%-6.4% (C20:l). 

In another preferred embodiment, the mixture of saturated and 
unsaturated faxty acids is typically chicken fat comprising the following fatty acids: 
lauric acid, myristic acid, myristoleic acid, pentadecanoic acid, pidmitic acid. 
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palmitoleic acid, margaric acid, margaioleic acid, stearic, oleic acid, linoleic acid, 
linolenic acid, arachidic acid, and=gaddoieic acid. Preferably, lauric acid, myristic 
acid, myristoleic acid, pentadecanoic acid, palmitic acid, palmitoleic acid, margaric 
acid, margaioleic acid, stearic, oleic acid, linoleic acid, linolenic acid, arachidic 
5 acid, and gaddoleic acid are present in the mixture in about the following 
percentages by weight, respectively: 0,1% (C12), 0.8% (C14), 0.2% (Ci4;i), 
0.1% (C15), 25.3% (C16). 7.2% (Ci6:i), 0.1% (C17), 0.1% (Ci7:i), 6.5% 
(C18). 37.7% (Ci8:i). 20.6% (Ci8:2). 0.8% (Ci8:3). 0.2% (C20), and 0.3% 
(C20:l)» all percentages +/- 10%. 

10 

In another preferred enibodiment, the mixture of saturated and 
unsaturated £eitty acids con^rises lecidiin. Leddiin ^hosphatidylcholme) is a 
phosphatide found in all living organisms (plants and animals) and is a significant 
constituent of nervous tissue and brain substance. Lecittiin is a mixture of tfie 

15 diglycerides of stearic, palmitic, and oleic acids, linked to the choline estor of 
phosphoric acid. The product of commerce is predominantly soybean lecithin 
obtained as a by-product in the manufacturing of soybean oil. Soybean lecithin 
contains palmitic acid 11.7%, stearic 4.0%, pahnitoleic 8.6%, oleic 9.8%, linoleic 
55.0%, linolenic 4.0%, C20 to C22 acids (inchides arachidonic) 5.5%. Lecithin 

20 may be represented by the fonnula: 

CH2OCOR 

25 CHOCX>R 

I . 

CH20-P(0)2-OCH2CH2N+(CH3)3 

3 0 wherein R is selected from the group consisting of stearic, palmitic, and oleic acid. 

The above fatty acids and percentages thereof present in the faxty 
acid nuxture are given as an ^cample. The exact type of fatty acid present in the 
fatty acid mixture and the exact amount of fatty acid employed in the fatty acid 
35 mixture may be varied in order to obtain the result desued in the final product and 
such variations are now within the capabilities of those skilled in the art without the 
need for undue experimentation. 

The amount of fatty acids present in the therapeutic wound healing 
40 compositions of the present invention is a therapeutically effective amount. A 
therapeutically effective amount of fatty acids is that amount of fatty acids 
necessary for the inventive composition to prevent and reduce injury to mflmmai ia ^ 
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cells or increase the resuscitation rate of injured mammalian cells. The exact 
amount of fatty acids employed is subject to such factors as the type and 
distribution of fatty acids employed in the mixture, tiie Qrpe of condition being 
treated, and the other ingredients in the composition. In a prefened embodiment, 
5 the fatty acids are present in the therapeutic wound healing composition in an 
amoimt from about 10% to about 50%, preferably from about 20% to about 45%, 
and more preferably from about 25% to about 40%, by weight of the dierapeutic 
wound healing composition. 

10 In accord with the present invention, the tfaerapratic wound healing 

compositions of Embodiment One CO for treating mammalian cells may be selected 
from the group consistiqg of: 

(LA) 

(1) (a) pyruvate selected from the group consisting of mrmvic 
15 acid, phaimaceutically acceptable salts of pyruvic acid, and mixtures fhmof; 

(b) an antioxidant; and 

(c) a mixture of saturated and unsaturated fatty acids wherein 
the fatty acids are those fatty acids required for the repair of cellular membranes 
and resuscitation of mammalian cells; 

20 (I.B) 

(2) (a) pyruvate selected from the group consisting of pyruvic 
acid, phannaceutically acceptable salts of pyruvic acid, and mixtures thereof; 

0>) lactate selected from the group consisting of lactic acid, 
pharmaoeutically acceptable salts of lactic acid, and mixtures thereof; and 
25 (c) a mixture of saturated and unsaturated fatty acids wherein 

the fatty acids are those fatty acids required for the rqiau: of cellular membranes 
and resuscitation of mammaiifln cells; 

a.c) 

(3) (a) an antioxidant; and 

30 (b) a mixture of saturated and unsaturated fatty acids wherem 

tiie fatty acids are those fatty acids reqiiked for the repau: of cellular membranes 
and resuscitation of mammalian cells; 

a.D) 

(4) (a) lactate selected from the gjxnsp consistmg of lactic acid, 
35 phannaceutically acceptable salts of lactic acid, and mixtures thereof; 

(b) an antioxidant; and 

(c) a mixture of saturated and unsaturated fatty acids wherem 
the fatty acids are those fatty acids required for the repair of cellular membranes 
and resuscitation of mammalian cells. 
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Preferably, the wound healinig coiiq)ositions of Embodiment One (I) 
for treating mammalian cells, preferably epidermal keratinocytes, may be selected 
from the group consistix^ of: 
5 a.A) 

(1) (a) pyruvate selected firom the group consisting of pyruvic 
acid, pharmaceutically acceptable salts of pyruvic acid, and mixtures thereof; 

(b) an antioxidant; and 

(c) a mixture of saturated and unsaturated fatty acids wherein 
10 the fkOy acids are those fetly acids reqmred for die repair of celhilar membranes 

and resuscitation of mammalian cells; 

(LB) 

(2) (a) pyruvate selected firom the group consisting of pyruvic 
acid, pharmaceutically acceptable salts of pyruvic acid, and mixtures diereof ; 

15 (b) lactate selected firom the group consisting of lactic acid, 

pharmaceutically acceptable salts of lactic acid, and mixtures thereof; and 

(c) a mixture of saturated and unsaturated fatty acids wherein 
the fatty acids are those fatty acids requked for the repair of cellular membranes 
and resuscitation of mammalian cells; and 

20 (LQ 

(3) (a) an antioxidant; and 

(b) a nuxture of saturated and unsaturated fatty acids wherein 
the fetty acids are those fetty acids required for tiie repah* of celhilar membranes 
and resuscitation of mammalian cells. 

25 

More preferably, the wound healing coiiQ)ositions of ^bodiment 
One 0) for treating mammalian cells, preferably epidermal keratinocytes, may be 
selected from the group consisting of: 

a.A) 

30 (1) (a) pyruvate selected finom the group consisting of pyruvic 

acid, pharmaceutically acceptable salts of pyruvic acid, and mixtures thereof; 

(b) an antioxidant; and 

(c) a mixture of saturated and unsaturated fMy adds wherein 
die fatty acids are tiiose &tty adds required for tibe repair of ceUuIar membranes 

35 andresusdtationof mammalian cells; and 
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(3) (a) an andoxidant; and 

(b) a mixture of saturated and unsaturated £atty acids wherein 
the fatty acids are those fatty acids required for the repair of cellular membranes 
5 and resuscitation of mammalian cells. 

More preferably » the woimd healing compositions of Embodiment 
One (I) for treating mammalian cells, preferably epidermal keratinocytes» may be 
selected from the group consisting of: 
10 (I.A) 

(1) (a) pyruvate selected fnnn the group consisting of pyruvic 
acid, pharmaoeutically acceptable salts of pyruvic acid, and mixtures thereof; 

(b) an antioxidant; and 

(c) a mixture of saturated and unsaturated &tty adds wherem 
15 the fatty acids are those £at^ acids required for the repair of cellular memhnmes 

and resuscitation of mammalian cells; and 

(LB) 

(2) (a) pyruvate selected from the group consisting of pyruvic 
acid, phannaceutically acceptable salts of pyruvic acid, and mixtures thereof; 

20 (b) lactate selected fipom the group consisting of lactic acid, 

phannaceutically acceptable salts of lactic acid, and nuxtuies thereof; and 

(c) a mixture of saturated and unsaturated fatty adds wherein 
the fatiy acids are those tixty adds required for the rqmur of cellular menibranes 
and resuscitation of mammalian cells. 

25 

Most preferably, the wound healing compositions of &nbodiment 
One 0) for treating mammalian cells, preferably epidermal keratinocytes, conq>rise: 

a-A) 

(a) pyruvate selected from the group consisting of pyruvic 
3 0 acid, phannaceutically acceptable salts of pyruvic acid, and mixtures thereof; 

(b) an antioxidant; and 

(c) a mixture of isaturated and unsaturated fatty acids wherem 
the fatty acids are those fetty acids required for the rqmir of cellular membranes 
and resuscitation of mflmmaiian cells. 



Most preferably, the wound healing conq)ositions of Embodiment 
One (I) for treating mammalian cells, preferably monocytes, comprise: 
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a.D) 

(a) lactate selected firom the group consisting of lactic acid, 
phannaceutically acceptable salts of lactic acid, and mixtures thereof; 

(b) an antioxidant; and 

5 (c) a mixture of saturated and unsaturated fatty acids wherein 

the fatty acids are those fatty acids required for the repair of cellular membranes 
and resuscitation of mammalian cells. 

Throughout this disclosure, applicant will suggest various theories or 
10 mechanisms by which af^licant believes the components in the therapeutic wound 
healing c(mqx>sitions and the antiviral agent function together m an unejq)ected 
synergistic nuumer to prevent and reduce mjury to mflmmniiati cells, increase the 
resuscitation rate of injured mammalian cells, and reduce viral, tilers. While 
s^licant may offer various mechanisms to explain the present invendon, applicant 
15 does not wish to be bound by theory. These theories are suggested to better 
understand the present invention but are not intended to limit the effective scope of 
the claims. 

In the first aspect of Eknbodiment One (1. A), s^licant believes that 

20 pyruvate can be transported inside a cell where it can act as an antioxidant to 
neutralize oigrgen radicals in the cell. Pyruvate can also be used mside the cell in 
the citric acid cycle to provide energy to increase cellular viability, and as a 
precursor in the synthesis of rnqxirtant biomolecules to promote cellular 
proliferation. In addition, pyruvate can be used in the multifunction oxidase system 

25 to reverse cytotoxicity. Antioxidants, especially lipid-soluble antioxidants, can be 
absorbed into the ceU membrane to neutralize oxygen radicals and thereby protect 
the membrane. The saturated and unsaturated fatty acids in the present invention 
are those fatty acids required for the resuscitation of mammalian cells and are 
readily available for the repair of injured cells and the proliferation of new cells. 

30 Cells injured by oxygen radicals need to produce unsaturated &tty acids to repair 
cellular membranes. However, the production of unsaturated &tty acids by cells 
requires oitygen. Thus, ttie injured cell needs high levels of oxygen to produce 
unsaturated fatty acids and at die same time needs to reduce the level of ojtygen 
within the cell to reduce oxidative injury. By providing die ceU with the 

35 unsaturated fatty acids needed for repair, the need of the cell for unsaturated &tty 
acids is reduced and the need for high oxygen levels is also reduced. 

The combination of pyruvate inside the cell and an antioxidant in the 
cellular membrane functions in an unexpected synergistic maimer to reduce 
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hydrogen peroxide production in the cell to levels lower than can be achieved by 
use of either type of con^onent alone. The presence of mixtures of saturated and 
unsaturated fatty acids in the therapeutic wound healing composition significantly 
enhances the ability of pyruvate and the antioxidant to inhibit reactive oxygen 
5 production. By stabilizing the cellular membrane, unsaturated fatty acids also 
improve membrane function and enhance pyruvate transport into the cell. Hence, 
the three components in the therapeutic wound healing composition of the first 
aspect of Embodiment One (I.A) function together in an une)q>ected synergistic 
manner to prevent and reduce injury to mammalian cells and increase the 
10 resuscitation rate of injured mammalian cells. 

In die second aspect of Embodimrat One (13), kictate is employed 
instead of an antioxidant. Antioxidants react widi, and neutralize, oxygen radicals 
after the radicals are abeady formed. Lactate, on the other hand, is a convenient in 

15 die cellular feedback mechanism and inhibits the respiratory bursting process to 
suppress the production of active oxygen species. The combination of pyruvate to 
neutralize active oxygen species and lactate to siq)press the respiratory burstmg 
process functions in a synergistic manner to reduce l^drogen peroxide production 
in the cell to levels lower than can be achieved by use of either type of component 

20 alone. The presence of mixtures of saturated and unsaturated fatty acids in the 
tiier^mtic wound healing composition significantiy enhances die abili^ of 
pyruvate and lactate to inhibit reactive oxygen production. Hence, the three 
components in die therapeutic wound healipg composition m the second aspect of 
Embodfanent One (I.B) function together in a synergistic manner to protect and 

25 resuscitate mammalian cells. 

In the third aspect of Embodiment One (I.C), the presence of 
mixtures of saturated and unsaturated fatty acids in the therapeutic wound healing 
composition in this embodiment significantiy enhances the ability of the antioxidant 

30 to inhibit reactive oxygen production. The combination of an antioxidant to 
nratralize active oxygen species and &tty acids to rebuild cellular membranes and 
reduce the need of die cell for oxygen functions in a synergistic manner to reduce 
hydrogen peroxide production in the cell to levels lower than can be achieved by 
eitiier type of component alone. Hence, die conqx>nent5 in die therapeutic wound 

35 healing composition in die third aspect of Embodiment One (I.C) function together 
in a synergistic manner to protect and resuscitate mammalian cells. 

In the fourth aspect of Embodiment One (I.D), lactate is employed 
because the respiratory bursting process is more pronounced in monocytes than in 
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epidermal keratinocytes. The combination of lactate to suppress the respkatory 
bursting process and an antioxidant to neutralize active oxygen species functions in 
a synergistic manner to reduce hydrogen peroxide production in the cell to levels 
lower than can be achieved by either component alone. The presence of mixtures 
5 of saturated and unsaturated fatty acids in the therapeutic wound healing 
composition in this embodiment significantly enhances the ability of lactate and the 
antioxidant to inhibit reactive oxygen production. Hence, the three compoi^nts in 
the therapeutic wound healing composition in the fourth aspect of Embodiment One 
(I.D) function together in an unexpected synergistic manner to protect and 
10 resuscitate mammalian cells. 



Accordingly, the ccnnbination of ingredirals set out in the above 
* embodunents functions togedier in an enhanced manner to prevent and reduce 
injury to mammalian cells and increase the resuscitation rate of injured mammalian 

15 cells. The therapeutic effect of the combination of the components in each of the 
above embodiments is markedly greater than that expected by the mere addition of 
the individual therapeutic components. Hence, i^licant's therapeutic wound 
healing compositions for treating mammalian cells have the ability to decrease 
intracellular levels of hydrogen peroxide production, increase cellular resistance to 

20 (Ototoxic agents, increase rates of ceUular proliferation, and increase ceUular 
viability. 

B. Methods For Making 
The Wound Healing Compositions 
25 Of Embodiment One a.A-D) 



The present invention extends to methods for making the therapeutic 
wound healing compositions of Embodiment One (I. A-D). In general, a therapeutic 
wound healing composition is made by forming an admixture of the conq>onents of 

30 die conqiosition. In a first aspect of Embodnnent One (I.A), a therapeutic wound 
healmg composition is made by formmg an admixture of (a) i^vate selected from 
the group consistkig of pyruvic acid, pharmaceutically acceptable salts of pyruvic 
acid, and mixtures thereof, 0)) an antioxidant, and (c) a inixture of saturated and 
unsaturated faOy acids wherem die fatty adds are those fatty acids required for the 

35 rqpair of cellular membranes and resuscitation of mammalian cells. In a second 
aspect of Embodiment One (I.B), a therapeutic wound healing conqposition is made 
by forming an admixture of (a) pymvate selected from the group consisting f 
pymvic acid, pharmaceutically acceptable salts of pyruvic acid, and mixtures 
thereof, (b) lactate selected from the group consisting of lactic acid. 
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phannaceutically acceptable salts of lactic acid, and mixtures thereof, and (c) a 
mixture of saturated and unsaturated fatty acids wherein the fstty acids are Aose 
fatty acids required for the repair of cellular membranes and resuscitation of 
mammalian cells. In a third aspect of Embodiment One (I.C), a therapeutic wound 
5 healing conq)osition is made by forming an admixture of (a) an antioxidant and (b) 
a mixture of saturated and unsaturated fatty acids wherein the fatty acids are those 
fatty acids required for the repair of cellular membranes and resuscitation of 
mammalian cells. In a fourth aspect of Embodiment One (I.D), a therapeutic 
wound healing composition is made by forming an admixture of (a) lactate selected 
10 from the group consisting of lactic acid, phaimaceutically Bcceptible salts of lactic 
acid, and mixtures thereof, (b) an antioxidant, and (c) a mixture of saturated and 
unsaturated fatty acids wherein the fatty acids are those fatty acids required for the 
repair of celhilar membranes and resuscitation of mammalian cells. 

15 For some applications, the admixture may be formed in a solvent 

such as water, and a surfactant may be added if required. If necessary, the pH of 
the solvent is adjusted to a range from about 3.5 to about 8.0, and preferably from 
about 4.5 to about 7.5, and more preferably about 6.0 to about 7.4. The admixture 
is then sterile filtered. Other ingredients may also be incorporated into the 

20 therapmtic wound healing conq)osition as dictated by the nature of the desired 
con^Kisition as well known tiy those havmg ordinary skill m die art. The utthnate 
ttierapratic wound healing conipositions are readily prepared usmg methods 
generally known in the pharmaceutical arts. 

25 In a preferred embodiment, the invention is directed to a method for 

piq)aring a dierapeutic wound healmg composition (I.A) for preventing and 
reducing injury to mammalian cells, and ino^ing the resuscitation rate of iigured 
mammalian cells, which comprises the steps of admixing the following ingredients: 

(a) pyruvate selected from the group consisting of pyruvic acid, 
3 0 phannaceutically acceptable salts of pyruvic acid, and mixtures thereof; 

(b) an antioxidant; and 

(c) a mixture of saturated and unsaturated fyay acids wherem the 
fatty acids are those £atty acids required for the resuscitation of injured mafntnaiian 
cells. 
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C. Methods For Employing 
The Wound Healing Compositi ns 
Of Embodimait One (I. A-D) 

5 The present invention extends to methods for employing the 

therapeutic wound healing compositions of Embodiment One (I) in vivo and 
in vitro. In general, a therapeutic wound healing composition is employed by 
contacting the therapeutic composition with mammalian cells. 

10 In a first aspect of Embodiment One (I.A), the invention is directed 

to a method for preventmg and reducing injury to manmifliiiin cells, and mcreasuqg 
the resuscitation rate of iqured mammalian cells, which cooqirises ttie steps of (A) 
providing a Oerapeutic wound healing composition windh comprises (a) pyruvate 
selected from the group consistii^ of pyruvic acid, pharmaceutically acceptable 

15 salts of pyruvic acid, and mixtures diereof, (b) an antioxidant, and (c) a mixture of 
saturated and unsaturated fatty acids wherein the fatty acids are those &tty acids 
required for the resuscitation of injured mammalian cells, and (B) contacting the 
therapeutic wound healing conqxisition with the mflwimaiiai^ cells. 

20 In a second aspect of Enibodiment One (I.B), the invention is 

duected to a mediod for preventing and reducing mjury to inatmnaiian cells, and 
increasing the resuscitation rate of injured mammalian cells, which conqirises the 
stq)s of (A) providhig a therapeutic wound healmg conqxisition whidi conq>rises 
(a) pyruvate selected from the group consisting of pyruvic acid, phannaceuticaUy 

25 acceptable salts of pyruvic acid, and mixtures thereof, (b) lactate selected from the 
group consisting of lactic acid, pharmaceutically acceptable salts of lactic acid, and 
mixtures thereof, and (c) a mixture of saturated and unsaturated fatty acids wherein 
the fatty acids are those fatty acids required for the resuscitation of injured 
mammalian cells, and (B) contactmg the therapeutic wound healing composition 

30 with Ae mammalian cells. 

In a tiiinl Bspect of Embodunent One (I.C), die invention is directed 
to a mediod for preventing and reducmg injury to mammaiffl n cells, and mcreasmg 
the resuscitation rate of injured mammaliaTi cells, whidh comprises the steps of (A) 
35 providing a therapeutic wound healing compcKsition which comprises (a) an 
antioxidant, and (b) a mixture of saturated and unsaturated fatty acids wherem the 
fatty acids are those fatty acids required for the resuscitation of injured mamm^^liflti 
ceUs, and (B) contactmg the therapeutic wound healing composition with the 
mammalian cells. 
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In a fourdi aspect of Embodiment One (I.D), the invention is 
directed to a method for preventing and reducing injury to mammalian cells, and 
increasing the resuscitation rate of injured mammalian cells, which comprises the 
5 steps of (A) providing a therapeutic wound healing composition which comprises 
(a) lactate selected from the group consisting of lactic acid, phannaceutically 
acceptable salts of lactic acid, and mixtures thereof, (b) an antioxidant, and (c) a 
mixture of saturated and unsaturated fatty acids wherein the fatty acids are those 
fatty acids requked for the resuscitation of injured mammalian cells, and (B) 
10 contactii^ the therapeutic wound healing conqxisition with the manunalian cells. 

In a prefiened embodunent, the invention is directed to a method for 
healing a wound m a mammal which conqirises the steps of: 

(A) providing a therapeutic wound heaimg composition ^.A) which 
15 comprises: 

(a) pyruvate selected from the group consisting of pyruvic acid, 
phannaceutically acceptable salts of pyruvic acid, and mixtures thereof; 

(b) an antioxidant; and 

(c) a mixture of saturated and unsaturated fatty acids wherein the 
20 &tty acids are those fatty acids required for the resuscitation of mjured maminaiian 

cells; and 

(B) contacting the therqieutic wound healing composition with tfie wound. 

The types of wounds which may be healed usmg the wound healing 
25 compositions of Embodiment One (I.A-D) of the present invention are tfiose which 
result fiom an injury which causes epidermal damage such as incisions, wounds in 
which the skin is broken by a cutting mstrument, and lacerations, wounds in which 
the skm is broken by a dull or blunt mstrument. The therapeutic compositions may 
also be used to treat various dermatological disorders such as hyperkeratosis, photo- 
30 agmg, bums, donor site wounds from skm transplants, ulcers (cutaneous, decubitis, 
venous stasis, and diabetic), psoriasis, skin rashes, and sunburn photoreactive 
processes. The topical thenQ>eutic conditions may also be used orally in tte 
form of a mouth wash or spray to protect and accelerate ttie healipg of injured oral 
tissue such as mouth sores and bums. The topical thenq)eutic con^ositions may 
35 further be used in pphthahnological preparations tt> treat wounds such as those 
which result fiom corneal ulcers, radialkeratotomy, corneal transplants, 
epikeratophakia and other surgically induced wounds in the eye. The topical 
therapeutic compositions may in addition be used in anorectal creams and 
suppositories to treat such conditions as pruritus ani, proctitis, anal fissures, and 
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hemorrfaoids. In a pieferred embodiment, the thei^eutic CQnq)ositio]]S are us^ to 
treat wounds such as incisions and lacerations. 



The wound healing compositions of Embodiment One (I.A-D) of the 
5 present invention may be utilized m topical products, ingestible products, and tissue 
culture medhim to protect mammalian cells and increase the resuscitation rate of 
injured manmialian cells. For example, the therapeutic wound healing 
compositions may be used in topical skin care products to protect and increase the 
resuscitation rate of skin tissue such as in the treatment of various d^matological 

10 disorders such as hyperkeratosis, photo-aging, and sunburn photoreactive processes. 
Injury to skin can occur for a variety of reasons. Injury often occurs to individuals 
who wash their hands often, to individuals who are exposed to stressful 
environmental conditions (overei^osure to sun or chemicals), or to tiie elderly or 
individuals with an underlinmg disease. The addition of the wound healmg 

15 con^ositions of the present invention to a lotion provides a source of antioxidants 
to the skm which would protect the skin from the harmful effects of UV light, 
chemicals, and severe drying. The wound healing compositions can be used for the 
following indications: a) Moisturizing and protecting; b) Healing dry cracked skin; 
c) Treating irritated skin such as diaper rash; d) Healing severe dry skin due to 

20 other diseases (venous dermatitis); e) Treating psoriasis and other hyperproliferative 
diseases; f) Protectmg skm from UV light damage (antioxidant skm replacement); 
g) Treating sebonfaeic conditions; and h) Treating shaving wounds in an after shave 
lotion. 

25 The topical therapeutic wound healmg conqiositions may also be used 

orally in the form of a mouth wash or spray to protect and accelerate the healing of 
injured oral tissue such as mouth sores and bums. The topical therapeutic wound 
healing compositions may further be used m ophthalmological pr^arations such as 
eye care products to neutralize hydrogen peroxide used in die cleanmg of contact 

30 lenses. The tq)ical tfaerapeutu: wound healing compositions may in addition be 
\ised in anorectal creams and siq)positories to treat such conditions as pruritus ani, 
proctitis, anal fissures, and hemorrhoids, friitially as white blood cells ent» a 
wound site, the cells release oxygen radicals, depleting the antioxidants at the 
wound site, tinis unpaning the healing process.- Incorporating the wound healu^ 

35 compositioi^. of tiie present invention mto a wound healmg formulation would 
facilitate healing by providing the site with usable antioxidants, and a source of 
fatty acids needed for membrane repair. The wound healmg compositions can be 
used for the following indications: a) Healing of cuts and scrapes; b) Bums (heals 
bums with less scaring and scabbing); c) Decubitus ulcers; d) Bed sores, pressure 



wo 9507501 PCT/CS95«M201 

36 

ulcers; e) Fissures, Hemorrhoids; f) Use in ccnnbination with immunostimulators 
(simulated healing in healiqg deficient people); g) Post surgical wounds; h) 
Bandages; i) Diabetic ulcers; j) Venous ulceration; and k) Use in combination with 
wound cleansing agents. 

5 

The therapeutic wound healing con^sitions may also be used in 
ingestible products to protect and increase the resuscitation rate of erosions, 
stomach ulcers, and hemorrhages in the gastric mucosa. Other ingestible 
therapeutic products include: stroke medications; autoimmime disease medications; 

10 arthritis medications; ulcer medications; cancer medications (cytotoxic agents); 
heart medication to improve regional ventricular function and restore normal heart 
rate and pressure functions; hug medication to rq)air injured tissue; liver 
medication to siqypress lipogenesis of alcoholic origin and prevent faq>atic steatosis; 
kidney medication to suppress urinary calculi (kidney stones); detoxification 

15 medication to antagonize heavy metal poisoning, cyanide poisoning, sodium sulfide 
poisoning, other types of poisoning. ; and reduce and neutralize the production of 
oxygen radicals which produces injury to tissue, to protect and further enhance the 
resuscitation rate of the mjured mammalian cells. The therapeutic wound healing 
compositions may be used in ingestible products to treat inflammatory diseases such 

20 as hq>atitts, gastritis, colitis, esophagitis, arthritis, and pancreatitis. 

The tfaerqieutic wound healmg compositions of the present mvention 
may also be used in tissue culture media and organ transplant media to prevent and 
reduce injury to mammalian cells and increase tiie resuscitation rate of mjured 

25 mammalian cells. Tissue cultures and transplant organs encounter reactive oxygen 
species generated m the culture media by the injured cells. Organs particularly 
susceptible to oxidative damage during transport and transplantation due to 
reperfusion injury following ischemia are corneas, livers, hearts, and kidneys. The 
ther^eutic woimd healing compositions may be useful to abrogate reperfusion 

30 injury to sudi transplant oigans. 

In a specific embodiment, the mvention is durected to a metibod for 
preserving mammalian cells in a culture medmm which con^rises the steps of: 

(A) providqg a therapeutic wound healing contposition selected from the 
35 groiq) of consiistmg of : 
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a.A) 

(1) (a) pyruvate selected from the group consistixig of pyruvic 
acid, phaimaceutically acceptable salts of pyruvic acid, and mixtures thereof; 

(b) an antioxidant; and 

5 (c) a mixture of saturated and unsaturated fatty acids wherein 

the fatty acids are those fatQr acids required for the repair of cellular membranes 
and resuscitation of mammalian cells; 

a.B) 

(2) (a) pyruvate selected from the group consisting of pyruvic 
10 acid, pharmaceutically acceptable salts of pyruvic acid, and mixtures thereof; 

(b) lactate selected from the group consisting of lactic acid, 
pharmacoitically accq>table salts of lactic acid, and mixtures diereof ; and 

(c) a mixture of saturated and umaturated fatty acids wherein 
the fat^ acids are those fatty acids requked for the rq»air of cellular menibranes 

15 and resuscitation of mammalian cells; 

a.c) 

(3) (a) an antioxidant; and 

(b) a mixture of saturated and unsaturated fatty acids wherein 
the fatty acids are those fatty acids requked for the repair of ceUular membranes 
20 and resuscitation of mammalian cells; 

(LD) 

(4) (a) lactate selected from the group consisting of lactic acid, 
pharmaceutically acceptable salts of lactic acid, and mixtures tfiereof ; 

(b) an antioxidant; and 

25 (c) a mixture of saturated and unsaturated fatty acids wherein 

the fatty acids are those fat^ acids required for the repair of cellular membranes 
and resuscitation of mammalian cells; and 

(b) an antioxidant; and 

(c) a mixture of saturated and unsaturated fatty acids wherein 
30 the fatty acids are those fatty acids requhed for the resuscitation of injured 

t ftfliTinialian cells; 

(B) providing mammalian cells in a culture medium; and 

(C) contacting the therapeutic wound healing coniposition from step (A) 
widi the mflnmiaiian cells in the culture medium from step (B). 

35 
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D. Fonnulations Of 
The Wound Healing Compositions 
Of Embodiment One 

5 Once prepared, the inventive therapeutic wound healing compositions 

of Embodiment One (I. A-D) may be stored for future use or may be formulated in 
effective amounts with pharmaceutically acceptable carriers to prepare a wide 
variety of pharmaceutical conq)ositions. Examples of pharmaceutically accq)table 
carriers are pharmaceutical appliances, topical vehicles (non-oral and oral), and 
10 ingestible vehicles. 

Exanq>les of pharmaceutical q^liances are sutures, staples, gauze, 
bandages, bum dressings, ardfidal sidns, liposome or micell formulations, 
microcqisules, aqueous vehicles for soaking gauze dressings, and the like, and 

15 mixtures thereof. Non-oral topical conqiositions employ non-oral topical vehicles, 
such as creams, gels formulations, foams, ointments and sprays, salves, and films, 
which are intended to be applied to the skin or body cavity and are not intended to 
be taken by mouth. Oral topical conqiositions employ oral vehicles, such as 
mouthwashes, rinses, oral sprays, suspensions, and dental gels, which are intended 

20 to be taken by mouth but are not intended to be ingested. Ingestible conq)ositions 
enq)loy ingestible or partly ingestible vehicles such as confectionery bulking agents 
which inchide hard and soft confectionery such as lozenges, tablets, toffees, 
nougats, suspensions, chewy candies, and chewing gums. 

25 In one form of the invention, the therapeutic wound healmg 

conq)osition is mcorporated into a pharmaceutical appliance which may be in the 
form of sutures, staples, gauze, bandages, bum dressings, artificial skins, liposome 
or micell formulations, microcapsules, aqueous vehicles for soaking gauze 
dressings, and the like, and mixtures thereof. A variety of traditional ingredients 

30 may optionally be included in the pharmaceutical con^)osition in effectiye amounts 
such as buffers, preservatives, tonicity adjusting agents, antioxidants, polymers f or . 
adjusting viscosity or for use as extenders, and excipients, and die like. Specific 
illustrative exanq[)les of sudi traditional ingredirats include acetate and borate 
buffers; thimerosol, sorbic acid, mediyl and propyl paraben and chlorobutanol 

35 preservatives; sodium chloride and sugars to adjust the tonicity; and exc^ients such 
as maniutol, lactose and sucrose. Other conventional pharmaceutical additives 
known to those having ordinary skill in the pharmaceutical arts may also be used in 
the pharmaceutical composition. 
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In accotdance with this mvention, therapeutically effective amounts 
of the therapeutic wound healing compositions of the present invention may be 
employed in the pharmaceutical qypliance. These amounts are readily determined 
by those skilled in the art without die need for undue e>q>erimentation. The exact 
5 amount of the therapeutic wound healmg composition employed is subject to such 
factors as the type and concentration of the therapeutic wound healing composition 
and the type of pharmaceutical appliance employed. Thus, the amount of 
therapeutic wound healing composition may be varied in order to obtain the result 
desired in the fmal product and such variations are withm the capabilities of those 

10 skilled in the art without the need for undue experimentation. In a preferred 
embodiment^ the pharmaceutical composition will comprise the therapeutic wound 
healing conq)osition in an amount from about 0A% to about 5%» by weight of die 
pharmaceutical conq>05ition. In a more preferred enibodiment. the pharmaceutical 
composition will comprise the Oerapeutic wound healing composition in an amount 

15 from about 0.1 % to about 3%, by weight of the pharmaceutical composition. In a 
most preferred embodiment, the pharmaceutical composition will conqirise the 
therapeutic wound healing composition in an amount from about 0.1% to about 
1 % , by weight of the pharmaceutical ccmiposition. 

20 The present invention extends to methods for making the 

{diaimaoeutical compositions. In general, a pharmaceutical composition is made by 
contactnig a therapeutically effective amount of a ttierapeutic wound healipg 
con4)osition widi a pharmaceutical appliance and the odier ingredients of the final 
desired pharmaceutical con^osition. The therapeutic wound healmg composition 

25 may be in a solvent and may be absorbed onto a pharmaceutical appliance. 

Other ingredients will usually be incorporated into the composition as 
dictated by the nature of the desired composition as well known by those having 
ordinary skill in the art. The ultimate pharmaceutical compositions are readily 
3 0 prepared using methods generally known m the pharmaceutical arts. 

In anodier form of the invention, the thenq)eutic wound healii^ 
con4)osition is incorporated into a non-oral topical vehicle which may be in the 
form of a cream, gel, foam, ointment, spray, and the like. Typical non-toxic non- 
35 oral topical vehicles known in the pharmaceutical arts may be used in the present 
invention. The preferred non-oral topical vehicles are water and pharmaceutkally 
acceptable water-miscible organic solvents such as ethyl alcohol, isopropyl alcohol, 
propylene glycol, glycerin, and the like, and mixtures of these solvents. Water- 
alcohol mixtures are particularly preferred and are generally employed in a weight 
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ratio from about 1:1 to about 20:1, pieferably from about 3:1 to about 20:1, and 
most preferably from about 3:1 to about 10:1, respectively. 

The non-oral topical therapeutic woimd healiqg con4x>sitions may 
5 also contain conventional additives employed in those products. Conventional 
additives include humectants, emollients, lubricants, stabilizers, dyes, and 
perfumes, providing the additives do not interfere with the therapeutic properties of 
the tfaen9)eutic wound healkkg composition. 



10 . Suitable faumectants useful in the non-oral topical therapeutic wound 

healing compositions inchide glycerin, propylene glycol, polyethylene glycol, 
soibitan, fructose, and the like, and nuxtures thmof. Humectants, when 
enq>loyed, may be present m amounts from about 10% to about 20%, by weight of 
the topical dierapeutic wound healing conqx)sition. 

15 

The coloring agents (colors, colorants) useful in the non-oral topical 
therapeutic wound healing composition are used in amounts effective to pioduce die 
desired color. These coloring agents include pigments which may be incorporated 
in amounts up to about 6% by weight of the non-oral t<q>ical dierapeutic wound 

20 healing composition. A preferred pigment, titanium dioxide, may be incorporated 
in amounts up to about 2%, and preferably less than about 1%, by weight of the 
non-oral topical therqieutic wound healing conqK)sition. The coloring agents may 
also inchide natural food colors and dyes suitable for food, drug and cosm^ 
£q;iplications. These coloring agents are known as F.D.& C. dyes and lakes. The 

25 materials acceptable for the foregoing uses are preferably water-soluble. Illustrative 
nonlnniting examples include the indigoid dye known as F.D.& C. Blue No.2, 
which is the disodhun salt of S,S-indigotindisulfonic acid. Similarly, the dye 
known as F.D.&C. Green No.l comprises a triphenylmethane dye and is the 
monosodium salt of 4-[4-(N-ethyl-Q-sulfoniuinbenzylamino) diphenylinethylene]-[l- 

3 0 (N-ethyl-N-E-sulfonhimbenqrl)-delta-2,5-cyclohexadieneimme] . A full recitation of 
all F.D.& C. coloring agents and their corresponding chemical structures may be 
found m the Kiric-OOmer ^icyclopedia of Chemical Technology, 3rd Edition, m 
volume 5 at pages SS7-884, which text is incorporated herein by reference. 

35 ^ accordance with this invention, therapeutically effective amounts 

of the therapeutic WbUnd healing compositions of the present invention may be 
admixed with a non-oral topical vehicle to form a topical therapeutic wound healing 
composition. These amounts are readily determined by those skilled in the art 
without the need for undue experimentation. In a preferred embodiment, the non- 
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oral topical thenq>eutic wound healing compositions will comprise the therapeutic 
wound healing composition in an amount from about 0.1% to about 10% and a 
non-oial topical vehicle in a quantity sufficient to bring the total amount of 
composition to 100%, by weight of the non-oral topical therapeutic wound healing 
5 composition. In a more preferred embodiment, the non-oral topical therapeutic 
wound healing compositions will comprise the therapeutic wound healing 
composition in an amount from about 0.1% to about S%, and in a most preferrM 
embodiment, the non-oral topical therapeutic wound healing compositions will 
conq)rise the then^ratic wound healing composition in an amount from about 0. 1 % 
10 to about 2%, and a non-oral topical vehicle in a quantity sufficient to bring the total 
amount of conqiosition to 100%, by weight of the non-oral topical Oierapeutic 
wound healing composition. 

The present invention extends to methods for preparing the non-oral 
15 tc^ical then^eutic wound healing compositions. In such a method, the non-oral 
topical therapeutic wound healing conq)osition is prepared by admixing a 
therapeutically effective amount of the therapeutic wound healing composition of 
the present invention and a non-oral topical vehicle. The fmal compositions are 
readily prepared using standard mediods and apparatus generally known by those 
20 skilled in the pharmaceutical arts. The apparatus useful in accordance with the 
present invention conqirises mixing apparatus weU known in the pharmaceutical 
arts, and therefore tiie selection of the specific apparatus wiU be apparent to the 
artisan. 

25 In another form of the invention, the therapeutic wound healing 

conq^osition is incorporated into an oral topical vehicle which may be in the form of 
a mouthwash, rinse, oral spray, suspension, dental gel, and the like. Typical non- 
toxic oral vehicles known in the pharmaceutical arts may be used in the present 
invention. The preferred oral vehicles are water, ethanol, and water-ethanol 

30 mixtures. The water-etfaanol mixtures are generally enq>loyed in a weight ratio 
from about 1:1 to about 20:1, preferably from about 3:1 to about 20:1, and most 
preferably from about 3:1 to about 10:1, respectively. The pH value of the oral 
vehicle is generally from about 4 to about 7, and preferably from about S to about 
6.5. An oral topical vehicle having a pH value below about 4 is generally irritating 

35 to the oral cavity and an oral vehicle having a pH value greater than about 7 
generally results in an unpleasant mouth feel. 

The oral topical therapeutic woimd healing compositions may also 
contain conventional additives normally employed in those products. Conventional 
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additives include a fluorii^ providing compound, a sweetening agent, a flavorii^ 
agent, a coloriqg agent, a faumectant, a buffer, and an emulsifier, providing the 
additives do not interfere with the tlierapeutic properties of the tlierapaitic wound 
healing composition. 

The coloring agents and faumectants, and the amounts of these 
additives to be employed, set out above as useful in the non-oral topical therapeutic 
wound healing composition may be used in the oral topical therapeutic wound 
healing composition. 

Ruorine providiiig compounds may be fiiUy or slightly water soluble 
and are characterized by their ability to release fluoride ions or fluoride containing 
ions in water and by their lack of reaction with other components m tiie 
composition. T^cal fluorine providing con^iounds are inorganic fluoride salts 
such as water-soluble alkali metal, alkaline eartii metal, and heavy metal salts, for 
example, sodium fluoride, potassium fluoride, ammonium fluoride, cuprous 
fluoride, zinc fluoride, stannic fluoride, stannous fluoride, barium fluoride, sodium 
fluorosilicate, ammonium fluorosilicate, sodium fIuorozux:onate, sodium 
monofluorophosphate, aluminum mono- and di-fluorophosphates and fluorinated 
sodium calcium pyrophosphate. Alkali metal fluorides, tin fluoride and 
monofluor(q)hosphates, such as sodium and stamious fluoride, sodium 
monofluorophosphate and matures thereof, are p referred. 

The amount of fluorine providing compound present in the present 
oral topical therapeutic wound healing composition is dependent upon the type of 
fluorine providing conq)ound enq)loyed, the solubility of the fluorine conq)ound, 
and the nature of the final oral therapeutic wound healing composition. The 
amount of fluorine providing compound used must be a nontoxic amount. In 
general, the fluorine providing compound when used will be present in an amount 
up to about 1 %, preferably fhan about 0.001 % to about 0.1 %, aiKi most preferably 
fiom about 0.001% to about 0.05%, by weight of the oral topical tiierapeutic 
wound healing composition. 

When sweetening agents (sweeteners) are used, tiiose sweeteners well 
known m die art, inchiding both natural and artificial sweeteners, may be 
employed. The sweetening agent used may be selescted fixim a wide range of 
materials including water-soluble sweetening agents, water-sohible artificial 
. . sweetening agents, water-sohible sweetening agents derived from naturally 
occurring water-sohible sweetening agents, dipeptide based sweetening agents, and 
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protein based sweetening agents, including mixtures thereof. Without being limited 
to particular sweetening agents, representative categories and examples include: 

(a) water-sohible sweetening agents such as monosaccharides, 
disaccharides and polysaccharides sudi as ^lylose, ribose, glucose (dextrose), 

5 mannose, galactose, fructose (levulose), sucrose (sugar), maltose, invert sugar (a 
mixture of fructose and ghicose derived from sucrose), partially hydrolyzed starch, 
com syrup solids, dihydrochalcones, monellin, steviosides, and glycyrrfaizin, and 
mixtures thereof; 

(b) water-soluble artificial sweeteners such as soluble saccharin 
10 salts, i.e., sodium or calcium saccharin salts, cyclamate salts, the sodium, 

ammonhmi or calcium salt of 3,4-dihydro-6-niethyl-l,2,3K>xathiazine-4-one-2,2- 
dioxide, the potassium salt of 3,4-d]hydro-6-methyi-l,2,3-oxafhiazine-4-one-2,2- 
dioxide (Aoesulfame-K), the free acid form of sacdiarin, and the like; 

(c) dqpeptide based sweeteners, such as L-aspartic acid derived 
15 sweeteners, such as L-aspartyl-Lrpheayhdanine m^yl est^ (Aspartame) and 

materials described m United States Patent No. 3,492,131, L-a*aspartyl^N- 
(2,2,4,4-tetramethyI-3-thietanyl)-D-alaniii-amide hydrate (Alitame), mediyl esters 
of L-aspartyl-L-phenylglycerine and L-aspartyl-L-2,5^ihydrophenyl-glycine, L- 
aspartyl-2,S-dihydro-L-phenylalanine; L-a5partyl-Lr(l-cyclohexen)-alanine, and the 
20 like; 

(d) water-sobible sweeteners derived from iiatanilly occurring water- 
sohible sweeteners, sudi as chlorinated derivatives of ordniaiy sugar (sucrose), 
e.g., cblorodeoxysugar derivatives such as derivatives of chlorodeoxysucrose or 
cUorodeoxygalactosucrose, known, for example, under Hit product designation of 

25 Sucralose; examples of chlorodeoxysucrose and chlorodeoxygalacto-sucrose 
derivatives include but are not limited to: l-chloro-l'-deoj^sucrose; 4-chloro-4- 
deoxy-QE-D-galacto-pyranosyl-a-D-fructofuranoside, or 4-chloro-4- 

deoxygalactosucrose; 4-chloro-4^oxy-a-D-galacto-pyranosyH-chloro-l-deoxy-B- 
D-firucto-furanoside, or 4,r-dichloro-4,r-dideo}^galactosucn>se; r,6*-dichloro- 

30 r ,6'-dideoxysucrose; 4-chloro-4-deoxy-a-D-galacto-pyranosyl-l,6-dichlon>-l,6* 
dideo37-fi-D-iructo-furanoside, or 4,r,6'-trichloro-4,r,6*-trideo^galacto-sucrose; 
4,6-didiloro-4,6-dideoxy-oe-D-galacto-pyraiiosyl-6-cUoro-6-^ 
fructofuranoside, or 4,6,6'-trichloro-4,6,6'-trideoxygalactosucrose; 6,r,6'- 
trichloro-6, 1 ' ,6'-trideoxysucrose; 4,6-dichloro-4,6-dideoxy-<r-D-galacto-pyranosyl- 

35 l,6-dicUoro-l,6*di-deoxy-B-D-fructofinw or 4,6,l',6*-tetrachloro-4,6,l',6'- 
tetradeoxygalacto-sucrose; and 4,6,r,6'-tetrachloro-4»6,r,6*-tetradeoxy-sucrose; 
and 

(e) protein based sweeteners such as thaumaoccous danielli 
(Thaumatin I and n). 
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In general, an effective amount of sweetening agent is utilized to 
im>vide the level of sweetness desired in the particular oral topical therapeutic 
wound healing composition, and this amount will vary with the sweetens selected 
5 and the final oral therapeutic product desired. The amount of sweetener normally 
present is in the range from about 0.0025% to about 90%, by weight of the oral 
topical therapeutic wound healing composition, depending upon the sweetener used. 
The exact range of amounts for each type of sweetener is well known in the art and 
is not the subject of the present invention. 

10 

The flavoring agents (flavors, flavorants) which may be used include 
those flavors known to the skilled artisan, such as natural and artificial flavors. 
Suitable flavoring agents include mints, such as pq^mmint, citrus flavors sudi as 
orange and lemon, artificial vanilla, cinnamon, various fiiiit flavors, bodi individual 
15 and mixed, and the like. 

The amount of flavoring agent employed in the oral topical 
ther^utic wouikI healing composition is normally a matter of preference subject to 
such factors as the typt of final oral therapeutic wound healing composition, die 

20 individual flavor onployed, and the strength of flavor desired. Thus, the amount of 
flavorix^ may be varied in order to obtam the resutt desned in the final product and 
such variations are wittiin flie cqiabilities of those skilled in the art widiout the need 
for undue experimentation. The flavoring agents, when used, are generally utilized 
m amounts Oat may, for exanq>le, range m amounts fiom abrat 0.05% to about 

25 6%, by weight of the oral topical therapeutic wound healmg cQnqK)$ition. 

Suitable buffer solutions useful in the non-oral topical therapeutic 
wound healmg compositions include citric acid-sodium citrate solution, phosphoric 
acid-sodium phosphate solution, and acetic acid-sodium acetate solution in amounts 
30 up to about 1%, and preferably from about 0.05% to about 0.5% by weight of the 
oral tq>ical therapeutic wound healing compositioit 

In accordance with this invention, therapeutically effective amounts 
of the therapwtic wound healing conq)ositions of the present invention may be 
35 adnuxed with an oral topical vehicle to form a topical tiierapeutic wound healiqg 
. composition. These amounts are readily determined by those skilled in the art 
without the need for undue experimentation. In a preferred embodiment, the oral 
topical therapeutic wound healing compositions will comprise the therapeutic wound 
healing composition m an amoimt from about 0. 1 % to about 10% and a oral topical 



wo 95/27501 PCTA;S9S/04201 

45 

vehicle in a quantity sufficient to brii^ t&e total amount of composition to 100%, 
by weight of the oral topical thers^tic wound healing composition. In a more 
piefened embodiment, the oral topical therapeutic woimd healing coiiq>ositions will 
comprise the therapeutic wound healing composition in an amount from about 0. 1% 
5 to about 5%, and in a most piefeired embodiment, the oral topical therapeutic 
wound healing compositions will comprise the therapeutic wound healing 
composition in an amount from about 0.1% to about 2%, and a oral topical vehicle 
in a quantity sufficient to bring the total amount of composition to 100%, by weight 
of the oral topical ttierapeutic wound healing composition. 

10 

The present invention extmds to methods for preparing the oral 
topical ibm^pcu&c wound healing conpositions. In such a method, the oral topical 
thenq^utic wound healing conqposition is prepared by fldtniring a thenqyeutically 
effective amount of the therapeutic wound healing composition of the present 
15 invention and an oral topical vehicle. The final compositions are readily prepared 
using standard methods and apparatus generally known by those skilled in the 
pharmaceutical arts. The apparatus useful in accordance with the present invention 
conq>rises mixing ^aratus well known in the pharmaceutical arts, and therefore 
the selection of the specific apparatus will be apparent to the artisan. 

20 

In a preferred anbodiment, an oral topical ther^>eutic wound healing 
composition is made by first dissolving coloring agents, sweetening agents, and 
snnilar additives in water. The therapeutic wound healing CQn^)osition is then 
admixed with the aqueous solution. Then sufficient water or ethanoU or mixtures 
25 of water and ethanol, are added to the solution with mixing until the final solution 
volume is reached. In a more preferred embodiment, the therapeutic wound healing 
conq)Osition is added to the solution as the final ingredient. The final oral topical 
ther^>eutic wound healing compositions are readily prepared using methods 
gooerally known in the pharmaceutical arts. 

30 

The oral dierapeutic wound healmg composition may also be in tiie 
form of dental gel. As used herem, the term "geP means a solid or semisolid 
colloid which contains considerable quantities of water. The colloid particles in a 
gel are linked together in a coherent meshwork whidb immobilizes the water 
35 contained inside the meshwork. 

The dental gel compositions of the present invention may contain the 
conventional additives set out above for oral topical therapeutic wound healing 
compositions such as moudiwashes, rinses, oral sprays, and suspensions and, in 
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addition, may contain additional additives such as a polishing agent, a desensitizing 
agent, and the like, providing the additional additives do not interfere with the 
therapeutic properties of the therapeutic wound healing composition. 

5 In a dental gel composition, the oral vehicle generally comprises 

water, typically in an amount from about 10% to about 90%, by weight of the 
dental gel conq>osition. Polyethylene glycol, propylene glycol, glycerin, and 
mixtures thereof may also be present in die vehicle as humectants or binders in 
amounts from about 18% to about 30%, by weight of the dental gel composition. 
10 Particularly preferred oral vehicles comprise mixtures of water with polyethylene 
glycol or water with glycerin and polypropylene glycol. 

The dental gels of the presrait mvention include a gelling agent 
(tiiickemng agent) sudi as a natural or synthetic gum or gelatin. Gellmg agents 
15 such as hydroxyethyl cellulose, methyl cellulose, glycerin, carboxypolymetl^lene, 
and gelatin and the like, and mixtures thereof may be used. The piefened gelling 
agent is hydroxyethyl cellulose. Gelling agents may be used in amoimts from about 
0.5% to about S%, and preferably from about 0.5% to about 2%, by weight of the 
dental gel composition. 

20 

The dental gel conq)ositions of the present invention may also 
include a polishing agent. In clear gels, a polishing agent of colloidal silica and/or 
alkali metal ahmunosilicate conq)lexes is preferred since these matgnaig have 
refractive indices close to the refractive indices of the gelling systems commonly 
25 used in dental gels. In non-clear gels, a polishii^ agent of calcium carbonate or 
calcium dihydrate may be used. These polishing agents may be used in ammintie up 
to about 75%, and preferably in amounts up to about 50%, by weight of the dental 
gel composition. 

30 The dental gel may also contain a desensitizing agent $uch as a 

combination of citric acid and sodium citrate. Citric acid may be used in an amount 
from about 0.1% to about 3%, and preferably from about 0.2% to about 1%, by 
weight, and sodium citrate may be used in an amount from about 0.3% to about 
9%, and prefierably from about 0.6% to about 3%, by weight of die dental gel 

35 con^osition. 

In accordance with this invention, therapeutically effective amounts 
of the therapeutic wound healing compositions of the present invention may be 
admixed into the dental gel compositions. These amounts are readily determined by 
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those skilled in the art without the need for undue experimentation. In a piefened 
embodiment, the dental gel compositions will conq)rise the therapeutic wound 
healing conq)osition in an amount from about 0.1% to about 10% and an oral 
topical vehicle in a quantity sufficient to bring the total amount of composition to 
5 . 100%, by weight of the dental gel composition. In a more preferred embodunent, 
the dental gel compositions will comprise the therapeutic wound healing 
composition in an amount from about 0.1% to about 5%, and m a most preferred 
embodiment, the dental gel compositions will comprise the ther^)eutic wound 
healing composition in an amoimt from about 0.1% to about 2%, and an oral 
10 topical vehicle in a quantiQr sufficient to bring the total amount of conq)osition to 
100%, by weight of the dental gel composition. 

The present invention extends to methods for. prqiaring the 
tfaerqieutic dental gel conqiositions. In such a method, the dental gel composition 

15 is prepared by admixing a therq)eutically effective amount of the therq)eutic wound 
healing composition of the present invention and an oral topical vehicle. The final 
compositions are readily prepared using methods generally known by those skilled 
in the dental and pharmaceutical arts. The apparatus usefid in accordance with the 
present invention comprises mixing apparatus well known in the pharmaceutical 

20 arts, and tfierefore the selection of the specific apparatus will be apparent to the 
artisan. 

In a preferred embodiment, a therapeutic dental gel CQmposition is 
made by first dispersmg a gellmg agent in a humectant or water, or a mixture of 

25 both, then admixing to the dispersion an aqueous solution of the water-soluble 
additives such as the fluorine providing compound, sweeteners and the like, then 
adding the polishing agent, and lastly admixing the flavoring agent and the 
therapeutic wound healing conq)osition. The final gel mixture is then tubed or 
otherwise packaged. The liquids and solids in a gel product are proportioned to 

30 form a creamy or gelled mass which is extnidable from a pressurized container or 
from a collapsible tube. The final therapeutic wound healing compositions are 
readily prepared using methods generally known in the pharmacratical arts. 

In yet another form of the invention, the then^tic wound healing 
35 conq)osition is mcorporated into an ingestible vehicle. The ingestible vehicle may 
. be a confectionery bulking agent m the form of lozenges, tablets, to^s, nougats, 
suspensions, chewy candies, chewing gums, and the like. The phaiioiaceutically 
acceptable carriers may be prepared from a wide range of materials mcluding, but 
not lunited to, diluents, binders and adhesives, lubricants, disintegrants, coloring 
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agents, bulking agents, flavoring agents, sweeteoing agents and miscellaneous 
materials such as buffers and adsorbents that may be needed in order to prq>are a 
particular therapeutic confection. 

5 The preparation of confectioneiy fonnulations is historically well 

known and has changed little through the years. Confectionery items have been 
classified as either "hard" confectionery or "soft" confectionery. The tl^rapeutic 
wound healing compositions of the present invention can be incoiporated into 
confectionery compositions by admbdng the inventive composition into 
10 conventional hard and soft confections. 

As used hmin, the term confectionay material means a product 
containing a bulking agent selected from a wide variety of materials such as sugar, 
com syrup, and in the case of sugarless bulking agents, sugar alcohols such as 

15 sorbitol and mannitol and nuxtures thereof. Confectionery material may indude 
such exen^)lary substances as lozenges, tablets, tofTee, nougat, suspensions, chewy 
candy, chewing gum and the like. The bulking agent is present in a quantity 
sufficient to bring the total amount of composition to 100%. In general, the 
bulking agent will be present in amounts up to about 99.98%, preferably in 

20 amounts up to about 99.9%, and more preferably in amounts up to about 99%, by 
weigjit of flie ingestible tfaerapratic wound healing composition. 

Lozenges are flavored medicated dosage forms intended to be sucked 
andheldinthemoudi. Lozeqges may be in the form of various sliq>es such as flat, 
25 circular, octagonal and biconvex forms. The lozenge bases are generally in two 
forms: hard boiled candy lozenges and conq»ressed tablet lozenges. 

Hard boiled candy lozenges may be processed and fommlated by 
conventional means. In general, a hard boiled candy lozenge has a base composed 

30 of a mixture of sugar and odier carbohydrate bulking agents kept in an amorphom 
or glassy condition. This amoiphous or glassy form is considered a solid syrup of 
sugars generally havmg from about 0.5% to about 1.5% moisture. Such inatgriaift 
normally contain vp to about 92% com ^rup, up to about 55% sugar and from 
about 0.1% to about 5% water, by weight of the final coiqx>sition. The syrup 

35 component is generally prepared from com syrups high in fructose, but may include 
other materials. Further ingredients such as flavoring agents, sweetening agrats, 
acidulants, coloring agents and the like may also be added. 
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Boiled candy lozenges may also be prepared from non-fennentable 
sugars such as soibkol, mannitol, and hydrogenated com syriq>. Typical 
hydiogenated com- syrups are Lycasin, a commercially available product 
manufactured by Roquette Corporation, and Hystar, a commercially available 
5 product manufactured by Lonza, Inc. The candy lozenges may contain up to about 
95% sorbitol, a mixture of sorbitol and maimitol in a ratio from about 9.5:0.5 up to 
about 7.5:2.5, and hydrogenated com symp up to about 55%, by weight of the 
solid syrup component. 

10 Boiled candy lozenges may be routinely prepared by conventional 

methods such as those involving fire cookers, vacuum cookers, and scraped-surface 
cooka:s also referred to as high speed atmospheric cookers. 

Fire cookers involve the traditional method of makir^ a boiled candy 
15 lozenge base. In this method, the desired quantity of carbohydrate buUdng agent is 
dissolved in water by heating the agent in a kettle until the bulkmg agent dissolves. 
Additional bulking agent may then be added and cookmg continued until a final 
temperature of 145o C. to 156o C. is achieved. The batch is then cooled and 
worked as a plastic-like mass to incorporate additives such as flavors, colorants and 
20 the like. 

A high-speed atmospheric cooker uses a hrat-exchanger sur&ce 
whidi uivolves spreadu^ a fifan of canity on a heat exchange surfiice, the candy is 
heated to 165^ C. to 170^ C. in a few minutes. The candy is dien rapidly cooled to 
25 100^ C. to 120^ C. and worked as a plastic-like mass enablu^ incorporation of the 
additives, such as flavors, colorants and the like. 

In vacuum cookers, the carbohydrate bulking agent is boiled to 
125^ C. to 132^ C, vacuum is appUed and additional water is boiled off without 
30 extra heating. When cooking is complete, the mass is a semi-solid and has a 
plastic-like consistency. At this point, flavors, colorants, and other additives are 
admixed in tiie mass by routine mechaiucal mixing operations. 

The optimum mixing required to uniformly mix die flavoriqg agents, 
35 coloring agents and other additives during conventional manu£acturing of boiled 
candy lozenges is determined by the time needed to obtain a uniform distribution of 
the materials. Normally, mixing times of from 4 to 10 minutes have been found to 
be accq>table. 
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Once the boiled candy lozenge has been properly tempctcd, it may 
be cut into workable portions or formed into desired shq)es. A variety of forming 
techniques may be utilized depending upon the shape and size of the final product 
desired. A general discussion of the composition and preparation of hard 
5 confections may be found in H.A. Liebennan, Pharmaceutical Dosage Forms: 
Tablets, Volume 1 (1980), Marcel Dekker, Inc., New York, N,Y. at pages 339 to 
469, which disclosure is incoiporated herein by reference. 

The apparatus useful in accordance with the present invention 
10 comprises cooking and mixing ^paratus well known in the confectionery 
manufacturing arts, and therefore the selection of the specific apparatus will be 
apparent to the artisan. 

In contrast, conq>ressed tablet confections contain particulate 
15 materials and are formed into structures under pressure. These confections 
generally contain sugars m amounts up to about 95%, by weight of the 
composition, and typical tablet excipients such as binders and lubricants as well as 
flavoring agents, coloring agents and the like. 

20 In addition to hard confectioneiy materials, die lozenges of the 

present invention may be made of soft confectionety materials such as those 
contained in nougat. The prqiaration of soft confections, such as nougat, mvolves 
conventional methods, such as the combination of two primary components, namely 
(1) a high boiling syrup such as a com syrup, t^drogmated starch Iqrdrolysate or 

25 the like, and (2) a relatively light textured frappe, generally prepared from egg 
albumin, gelatin, vegetable proteins, such as soy derived compounds, sugarless 
milk derived compounds such as milk proteins, and mixtures thereof. The fcappe is 
generally relatively light, and may, for example, range in density bom about O.S to 
about 0.7 grams/cc. 

30 

The high boiling syriQ), or "bob synq)" of the soft confectioneiy is 
relatively viscous and has a higher density than die ftappe component, and 
frequently contains a substantial amount of carbohydrate bulking agent such as a 
hydrogenated starch hydrolysate. Convendonally, tiie final nougat composition is 
35 prepared by the addition of the "bob syrup" to the frappe under agitation, to form 
the basic nougat mixture. Further ingredients such as flavoring agents, additional 
caibohydrate bulking agent, coloring agents, preservatives, medicaments, mixtures 
thereof and the like may be added thereafter also under agitation. A general 
discussion of the composition and preparation of nougat confections may be found 



WO9S27501 PCrA7S9S/04201 

51 

in B.W. Mimfie, Chocolate, Cocoa and Confectionery : Science and Teclmology, 
2nd edition, AVI Publishing Co.» Inc., Westport, Conn. (1980), at pages 424-42S, 
which disclosure is incorporated bsttin by reference. 

The procedure for preparing the soft confectioneiy mvolves known 
procedures. In general, the frappe component is prepared first and thereafter the 
syrup component is slowly added under agitation at a temperature of at least about 
65^ C, and preferably at least about 100^ C. The mixture of components is 
continued to be mixed to form a uniform mixture, after which the mixture is cooled 
to a temperature below 80^ C, at which pomt, the flavoring agent may be added. 
The mixture is furdier mixed for an additional period until it is ready to be removed 
and formed into suitable confectioneiy shapes. 

The uigestible tiien^oitic wound healing oonqiositions may also be 
in the fonn of a pharmaceutical suspension. Pharmaceutical suspensions of diis 
mvention may be prepared by conventional methods long established m the art of 
pharmaceutical compounding. Su^ensions may contain adjunct materials employed 
in formulating the suspensions of the art. The suspensions of the presmt invention 
can comprise: 

(a) preservatives such as butylated hydroxyanisple (BHA), butylated 
hydioxytolume (BHT), benzoic add, ascoibic acid, methyl paiaben, propyl 
paraben, tocopherols, and the like, and mixtures thereof. Preservatives are 
generally present m amounts up to about 1%, and piefiBrably bom about 0.05% to 
about O.S%, by weight of the suspension; 

(b) buffers such as citric acid*sodium citrate, phosphoric acid- 
sodium phosphate, and acetic acid-sodium acetate in amounts up to about 1%, and 
preferably from about 0.05% to about 0.5%, by weight of the suspension; 

(c) suspending agents or thickeners such as cellulosics like 
methylcellulose, carrageenans like alginic acid and its derivatives, xanthan gums, 
gelatin, acacis, and microcrystalline cellulose in amounts up to about 20%, and 
preferably from about 1% to about 15%, by weight of tiie suspension; 

(d) antifoaming agents sudi as dimetiiyl polysiloxane in amounts up 
to about 0.2%, and preferably from about 0.01% to about 0.1%, by weight of the 
suspension; 

(e) sweetening agents such as ttiose sweeteners well known m the 
art, including both natural and artificial sweeteners. Sweetening agents such as 
monosaccharides, disaccharides and polysaccharides such as xylose, ribose, glucoise 
(dextrose), mannose, galactose, fructose Gevulose), sucrose (sugar), maltose, invert 
sugar (a mixture of fructose and glucose derived from sucrose), partially 
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hydrolyzed starch, com syrup solids, dihydrochalcones, monellin, steviosides, 
gtycyrrhizin, and sugar alcohols sudi as sorbitol, mannitol, maltitol, hydrogenated 
starch hydrolysates and mixtures thereof may be utilized in amn iinf« up to about 
60%, and preferably from about 20% to about 50%, by weight of the suspension. 
5 Water-soluble artificial sweeteners such as soluble saccharin salts, i.e., sodium or 
calcium saccharin salts, cyclamate salts, the sodium, ammonium or calcium salt of 
3,4-dihydbro-6-methyl-l,2,3-oxathiazine-4-one-2,2*dioxide, the potassium salt of 
3,4-dihydro-6-methyl-l,2,3-oxathiazine-4-one-2,2-dioxide (Acesulfame-K), the ftee 
acid form of saccharin, and the like may be utilized in amounts from about 0.001 % 

10 to about 5%» by weight of the suspension; 

(0 flavoriqg agents such as those flavras well known to the skilled 
artisan, such as natural and artificial flavors and mints, such as peppermint, 
menthol, citrus flavors such as orange and lemon, artificial vanilla, cinnamon, 
various fiuit flavors, both individual and mixed and die like may be utilized in 

15 amounts from about 0.5% to about 5%, 1^ weigiht of the suspension; 

(g) coloring agents such as pigments which may be incoiporated in 
amounts up to about 6%, by weight of the suspension. A preferred pigment, 
titanium dioxide, may be uicorporated in amounts up to about 2%, and preferably 
less than about 1%, by weight of the suspension. The coloring agents may also 

20 include natural food colors and dyes suitable for food, drug and cosmetic 
applications. These colorants are known as F.D.& C. dyes and lakes. The 
materials acceptable for the foregoipg uses are preferably water-soluble. Such dyes 
are generaUy present m amounts up to about 0.25%, and preferably ftom about 
0.05% to about 0.2%, by weight of the suspension; 

25 (h) decolorizing agents such as sodium metabisulfite, ascorbic acid 

and the like may be incorporated into the suspension to prevent color changes due 
to aging. In general, decolorizing agents may be used in amounts ysp to about 
0.25%, and preferably from about 0.05% to about 0.2%, by weight of the 
suspension; and 

30 (i) sohibilizers such as alcohol, propylene glycol, polyethylene 

glycol, and the like may be used to solubilize the flavoring agents. In general, 
solubilizmg agents may be used in amounts up to about 10%, and preferably from 
about 2% to about 5%, by weight of the suspension. 

35 The pharmaceutical suspensions of tiie present invention may be 

prepared as follows: 

(A) admix the thickener with water heated from about 40^ C. to 
about 95^ C, preferably from about 40^ C. to about 70^ C, to fonn a dispersion 
if the thickener is not water soluble or a solution if the thickener is water soluble; 
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(B) admk the sweetemng agent with water to fonn a solu^ 

(Q admix the therapeutic wound healing composition with the 

tfaictener-water admixture to form a uniform diickener-therapeutic wound healing 

conqx>sition; 

5 (D) combine the sweetener solution with the thickener-thersQ)eutic 

wound healing composition and mix untU imiform; and 

(E) admix the optional adjimct materials such as coloring agents, 
flavoring agents, decolorants, solubilizers, antifoaming agents, buffors and 
additional water with the mixture of step (D) to form the suspension. 

10 

The ingestible tfaerapratic wound healing compositions of diis 
invention may also be in chewable form. To achieve acceptable stability and 
qualiQr as well as good taste and mouth feel in a chewable formulation sevoal 
considerations are important. These considerations include the amount of active 
15 substance per tablet, the flavoring agent enq)loyed, the degree of conq>ressibility of 
the tablet and the organoleptic properties of the composition. 

Chewable therapeutic candy is prepared by procedures similar to 
those used to make soft confectioneiy. In a typical procedure, a boiled sugar-corn 

20 syrup blend is formed to which is added a firappe mixture. The boiled sugar-corn 
syrup blend may be prepared ftom sugar and com synq> blended in parts by weigjit 
ratio of about 90:10 to about 10:90. The sugar-corn syrup blend is heated to 
temperatures above about 120^ C. to remove water and to form a moUen mass. 
The frsqppe is generally prepared frcmi gelatin, egg albumin, milk proteins such as 

25 casein, and vegetable protems such as soy protein, and the like, which is added to a 
gelatin solution and rapidly mixed at ambient temperature to form an aerated 
sponge like mass. The firappe is then added to the molten candy mass and mixed 
until homogeneous at temperatures between about 65^ C. and about 120^ C. 

30 . The ingestible therapeutic wound healing composition of the instant 

invention can then be added to the homogeneous mixture as the tenqierature is 
lowered to about 65^ C.-95^ C. whereupon additional ingredients can then be 
added such as flavoring agents and coloring agents. The formulation is furdier 
cooled and formed into pieces of desued dhnrasions. 

35 

A general discussion of the lozenge and chewable tablet forms of 
confectionery may be found in H.A. liebeirman and L. Lachman, Pharmaceutical 
. Dosage Forms: Tablets Volume 1, Marcel Dekker, Inc., New York, N.Y. at pages 
289 to 466, which disclosure is incoiporated herein by reference. 
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In accoidance witfi (his invention, therapeutically effective amounts 
of the therapeutic wound healing compositions of the present invention may be 
admixed into the hard and soft confectionery products. These amounts are readily 
5 determined by those skilled in the art without the need for undue experimentation. 
In a preferred embodiment, the ingestible ther^eutic wound healing composition 
will comprise the therapeutic wound healing composition in an amount from about 
0.1% to about 10% and an ingestible vehicle, that is a phaimaceutically acceptable 
carrier, in a quantity sufKcient to bring the total amount of composition to 100%, 

10 by weight the ingestible tfaen^ieutic wound healii^ composition. Jn a more 
preferred embodiment, the ingestible composition will conqnrise the fliecapratic 
wound healing CQnq>ositi(m in an amount from about 0.1% to about 5%, and in a 
most preferred embodiment, the ingestible ccnnposition will conqirise the 
therapeutic wound healing composition m an amount fixim about 0.1% to about 

15 2%, and an ingestible vehicle in a quantity sufficient to bring the total amount of 
composition to 100%, by weight the ingestible therapeutic wound healing 
composition. 

The present invention extends to methods of making the ingestible 
20 therapeutic wound healing compositions. In such methods, an iqgestible therapeutic 
wound healmg composition is prepared by admixnig a tfaenQ)eutically effective 
amount of tiie theisq)eutic wound healing composition wiA a phaimaoeutically- 
acceptable carrier. The apparatus useful in accordance with the present hxvention 
comprises mbcing and heating apparatus well known in the confectionery arts, and 
25 therefore the selection of the specific apparatus will be apparent to the artisan. The 
final ingestible therapeutic wound healing compositions are readily prepared using 
methods generally known in the confectionery arts. 

The therapeutic wound healing compositions may also be 
30 inccnporated into chewing gums. In this form of the invention, tb& chewing gum 
conq)osition contains a gum base, a buUdng agent, the inventive therapeutic wound 
healiiig conqK>sition, and various additives. 

The gum base enq>loyed will vary greatly depending iq)on various 
35 factors such as the type of base desired, the consistency of gum desired and the 
other components used in the composition to make the final chewing gum product. 
The gum base may be aiqr water-insoluble gum base known in the art, and includes 
those gum bases utilized for chewing gums and bubble gums. Illustrative examples 
of suitable polymers in gum bases include both natural and synthetic elastomers and 
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lubbers. For example, those polymers which are suitable as gum bases include, 
without limitation, substances of vegetable origin such as chicle, crown gum, 
nispero, rosadinha, jelutong, periUo, niger gutta, tunu, balata, gutta-percha, lechi- 
capsi, sorva, gutta kay, nuxtuies thereof and the like. Synthetic elastomers such as 
5 butadiene-styrene copolymer^ polyisobutylene, isobutylene-isoprene copolymers, 
polyethylene, mixtures thereof and the like are particularly useful. 

The gum base may include a non-toxic vinyl polymer, such as 
polyvinyl acetate and its partial hydrolysate, polyvinyl alcohol, and mixtures 
10 thereof. When utilized, the molecular weight of the vinyl polymer may range from 
about 2,000 up to and inchiding about 94,000. 

The amount of gum base en:plqyed will vary greatly depending upon 
various fiictors such as the ^pe of base used, the consistency of the gum desired 

15 and the odier conqxments used in die composition to make die final chewing gum 
product. In general, the gum base will be present in amounts firom about 5% to 
about 94%, by weight of the final chewing gum composition, and preferably in 
amounts from about 15% to about 45%, and more preferably in amounts from 
about 15% to about 35%, and most preferably in amounts firom about 20% to about 

20 30% , by weight of the final chewing gum composition. 

The gum base compoa&on may contain conventional elastomer 
solvents to aid in softening the elastomer base conqxment. Such elastomer solvents 
may comprise terpinene resins sudi as polymers of o^-pinene or A-pinene, mediyl, 

25 glycerol or pentaerythritol esters of rosms or modified rosins and gums, such as 
hydrogenated, dimerized or polymerized rosins or mixtures thereof. Examples of 
elastomer solvents suitable for use herein include the pentaerythritol ester of 
partially hydrogenated wood or gum rosin, the pentaeiythritol ester of wood or gum 
rosin, the glycerol ester of wood rosin, the glycerol ester of partially dimerized 

30 wood or gum rosin, the glycerol ester of polymerized wood or gum rosin, the 
glycerol ester of tall oil rosin, the glycerol ester of wood or gum rosin and tb& 
partially hydrogenated wood or gum rosm and die partially hydrogenated mett^l 
ester of wood or rosm, mixtures theieof, and the lite. The elastomer solvent may 
be employed in amounts firom about 5% to about 75%, by weight of the gum base, 

35 and preferably firom about 45% to about 70%, by weight of die gum base. 

A variety of traditional ingredients may be included in the gum base 
in effective amounts such as plasticizers or softeners such as lanolin, palmitic acid, 
oleic acid, stearic acid, sodhun stearate, potassium stearaite, glyceryl triacetate. 
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glyceiyl lecithin, glyceryl monostearate, propylene glycol monosteaiate, acetylated 
monoglyceride, glycerine, mixtures thereof, and the like may also be incorpcnrated 
into the gum base to obtain a variety of desirable texture and consistency 
properties. Waxes, for example, natural and synthetic waxes, hydrogenated 
5 vegetable oils, petroleum waxes such as polyurefhane waxes, polyethylene waxes, 
paraffin waxes, microcrystalline waxes, fatty waxes, sorbitan monostearate, tallow, 
propylene glycol, mixtures thereof, and the like may also be incorporated into the 
gum base to obtain a variety of desirable textures and consistency properties. These 
traditional additional materials are generally employed in amounts up to about 30%, 
10 by weight of the gum base, and preferably in amounts from about 3% to about 
20%, by weight of the gum base. 

The gum base may include effective amounts of mineral adjuvants 
such as calcium carbonate, magnesium carbonate, alumina, aluminum hydroxide, 
15 aluminum silicate, talc, tricalcium phosphate, dicalcium phosphate and the like as 
well as mixtures thereof. These mineral adjuvants may serve as fillers and textural 
agents. These fillers or adjuvants may be used in the gum base in varioiis amounts. 
Preferably the amount of filler when used will be present in an amount up to about 
60%, by weight of the chewing gum base. 

20 

The diewing gum base may additionally incbide tiie conventional 
additives of coloring agents, antioxidants, preservatives and the like. For exan4>le, 
titanium dioxide and other dyes suitable for food, drug and cosmetic i^lications, 
known as F.D. & C. dyes, may be utilized. An antioxidant such as bulylaled 
25 hydroxytohiene (BHT), butylated hydroxyanisole (BHA), propyl gallate, and 
mixtures thereof, may also be included. Other conventional chewing gum additives 
known to one having ordinary skill in the chewing gum art may also be used in the 
chewing gum base. 

30 The gum composition may include effective amounts of conventional 

additives selected from the group consistii^ of sweetenmg agents (sweeteners), 
plasticizers, softeners, emulsifies, waxes, fillers, bulking agents, mineral 
adjuvants, flavoring agrats (flavors, flavoriiigs), coloring agents (colorants, 
colorings), antioxidants, acidulants, tiiickeners, mixtures thereof and the like. 

35 Some of these additives may serve more than one purpose. For exan^le, in 
sugarless gum con^sitions, the sweetener, e.g., sorbitol or other sugar alcohol or 
mixtures thereof, may also function as a bulking agent. Similarly, in sugar 
containing gum compositions, the sugar sweetens can also function as a bulking 
agent. 
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The plasticizers, softeners, mineral adjuvants, colorants, waxes and 
antioxidants discussed above as being suitable for use in the gum base may also be 
used in the gum composition. Exanq)le5 of other conventional additives which may 
5 be used include emulsifiers, such as lecithin and glyceryl monostearate, thickeners, 
used alone or in combination with other softeners, such as methyl cellulose, 
alginates, carrageenan, xanthan gum, gelatin, carob, tragacanth, locust bean, and 
carboxy methyl cellulose, acidulants such as malic acid, adipic acid, citric acid, 
tartaric acid, fiunaric acid, and mixtures thereof, and fillers, such as those discussed 
10 above und^ the category of mineral adjuvants. The fillers when used may be 
utflized in an amount \sp to about 60%, by weight of the gum conqiosition. 

BuUdng agents (carriers, extenders) suitable for use in chewing gums 
include sweet«iing agents selected from the group consistu^ of monosaccharides, 

15 disaccharides, poly-saccharides, sugar alcohols, and mixtures thereof; polydextrose; 
maltodextrins; minerals, such as calcium carbonate, talc, titanium dioxide, 
dicalcium phosphate, and the like. Bulking agents may be used in fltnnnntg up to 
about 90%, by weight of the final gum conq)osition, with amounts from about 40% 
to about 70%, by weight of the gum composition being preferred , with from about 

20 50% to about 65%, by weight, hmng more preferred and from about 55% to about 
60%, by weight of the chewix^ gum coniposition, being most prefened. 

The sweetening agent used may be selected from a wide range of 
materials including water-soluble sweeteners, water-soluble artificial swe^eners, 
25 water-sohible sweeteners derived from naturally occurring water*soluble 
sweeteners, dipeptide based sweeteners, and protein based sweeteners, including 
mixtures thereof. Without being limited to particular sweeteners, representative 
categories and examples include: 

(a) water-soluble sweetening agents. such as monosaccharides, 
30 disaccharides and polysaccharides such as xylose, ribulose, glucose; (dextrose), 

mannose, galactose, fructose O^vulose), sucrose (sugar), maltose, invert sugar (a 
mixture of fructose and glucose derived frrai sucrose), partially hydrolyzed stardi, 
com syrup solids, dihydrochalcones, monellin, steviosides, glycyrrhizin, and sugar 
alcohols such as sorbitol, mannitol, maltitol, hydrogenated starch hydrolysates and 
35 mixtures thereof; 

(b) water-soluble artificial sweeteners such as soluble saccharin 
salts, i.e., sodium or calcium saccharin salts, cychunate salts, the sodmm, 
ammonium or calcium salt of 3,4-dihydro-6-methyl-l,2,3H>xathiazme<4-one^2,2- 
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dioxide, the potassium salt of 3,4-dihydro-6-inetfayl-l,23-oxathiazine-4-oiie-2,2- 
dioxide (Acesul£une-K), the free acid fonn of saccharin, and the like; 

(c) dq)q)tide based sweeteners, such as L-aspartic acid derived 
sweeteners, such as Lraspartyl-L-phenylalanine methyl ester (Aspartame) and 
5 materials described in United States Patent No. 3,492,131, Lro-aspartyl-N- 
(2,2,4,4-tetramethyl-3-thietanyl)-I>alamn-amide hydrate (Alitame), methyl esters 
of L-aspartyl-L-phenylglycerine and L-aspartyl-L-2,S-dihydrophenyl-glycme, Lr 
aspartyl-2,5-dihydro-L-phenylalanine; L-aspartyi-L-(l-cyclohexen)-alanme, and the 
like; 

10 (d) water-soluble sweeteners derived fixim naturally occurring water- 

sohible sweeteners, such as chlorinated derivatives of ordinary sugar (sucrose), 
known, for exanq>Ie, under the product designation of Sucralose; and 

(e) protein based sweeteners such as thaumaoccous danielli 
(Thaumatm I and n). 

15 

In general, an effective amount of sweetener is utilized to provide the 
level of bulk and/or sweetness desired, and diis amount will vary with the 
sweetener selected. This amount of sweetener will normally be present m amounts 
from about 0.0025% to about 90%, by weight of the gum composition, dq^ending 
20 iq)on the sweetener used. The exact range of amounts for each type of sweetener is 
well known in the art and is not the subject of the present invention. The amount 
of sweetener ordinarily necessary to achieve the desired level of swe^ness is 
indepradent from the flavor level adiieved ftcm flavor oils. 

25 Preferred sugar based-sweeteners are sugar (sucrose), com syrup and 

mixtures thereof. Preferred sugarless sweeteners are the sugar alcohols, artificial 
sweeteners, dipeptide based sweeteners and mixtures diereof. Preferably, sugar 
alcohols are used in the sugarless compositions because these sweeteners can be 
used in amounts which are sufficient to provide bulk as well as tte desired level of 

30 sweetness. Prefmed sugar alcohols are selected from tfie group consisting of 
sorbitol, xyhtoU maltitol, mannitol, and mixtures titereof. More preferably, 
sorbitol or a mixture of sorbitol and mannitol is utilized. The gamma form of 
sorbitol is preferred. An artificial sweetener or dipeptide based sweetener is 
preferably added to the gum compositions which contain sugar alcohols. 

35 

The coloring agents useful in the gum compositions are used in 
amounts effective to produce the desired color. These coloring agents include 
pigments which may be incorporated in amounts up to about 6% by weight of the 
gum composition. A preferred pigment, titanium dioxide, may be incorporated in 
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amounts up to about 2%, and preferably less than about 1% by weight of the 
composition. The colorants may also include natural food colors and dyes suitable 
for food, dmg and cosmetic applications. These colorants are known as F.D.& C. 
dyes and lakes. The materials acceptable for the foregoing uses are preferably 
5 water-sohible. Illustrative nonlimiting exanq>les include the indigoid dye known as 
F.D.& C. Bhie No.2, which is the disodium salt of S,5-indigotindisulfonic acid. 
Similarly, the dye known as F.D.& C. Green No.l comprises a triphenyhnethane 
dye and is the monosodium salt of 4-[4*G^-ethyl-p-sulfoniumbenzylamino) 
diphenyhnethylene]-[l-(N-ethyl-N-p-sulfoniumbenzyl)-delta-2 
10 cyclohexadieneimine]. A full recitation of all F.D.&C. colorants and their 
corresponding chemical stractures may be found in the Kiric-Othmer Encyclopedia 
of Chemical Technology, 3nl Edition, in vohmie 5 at pages 857-884, whidi text is 
' incorporated herein by refermce. 

15 Suitable oils and fats usable in gum CQnq)ositions include partially 

hydrogenated vegetable or animal fats, such as coconut oil, palm kernel oil, beef 
tallow, lard, and the like. These ingredients when used are generally present in 
amounts up to about 7%, by weight, and preferably up to about 3.5%, by weight of 
the gum composition. 

20 

In accordance with this invention, fliersq)eutically effective amounts 
of the therapeutic wound healing compositions of the present invention may be 
adnuxed-into a chewiiig gum. These amounts are readily detmnined by ttiose 
skilled in the art without the need for undue experimentation. In a preferred 

25 embodiment, the final chewing gum composition will comprise die therapeutic 
wound healing conq>osition in an amount from about 0.1% to about 10% and a 
chewmg gum composition in a quantity sufficient to bring the total amount of 
conq)osition to 100%, by weight of the chewing gum composition. In a more 
preferred embodunent, the final chewing gum composition will comprise the 

30 therapeutic wound healing coniposition in an amount from about 0.1% to about 
5%, and in a most preferred embodiment, the final chewing gum composition will 
comprise die therapeutic wound healii^ composition in an amount from about 0.1% 
to about 2%, and a chewing gum conqx)sition in a quantiQr sufficient to bring the 
total amount of conqK)sition to 100%, by weight of the chewmg gum conq^osition. 

35 . 

The present invention extends to methods of making the therapeutic 
chewing gum compositions. The therapeutic wound healing compositions may be 
incorporated into an otherwise conventional chewing gum composition using 
standard techniques and equipment known to those skilled in the art. The apparatus 
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useful in accordance witb the present invention con4)rises mixing and heating 
apparatus well known in the chewing gum manufacturing arts, and therefore ttie 
selection of the specific q^aratus will be q^parent to the artisan. 

5 For exanq)le, a gum base is heated to a tenq>erature sufficiently high 

enough to soften the base without adversely effecting the physical and chemical 
make up of the base. The optimum temperatures utilized may vaiy deprading upon 
the compositira of the gum base used, but such temperatures are readily determined 
by those skilled m ttie art without undue experimentation. 

10 

The gum base is conventionally melted at leiiq[)eratuies tbat raqge 
fiom about 6(P C. to about 120^ C. for a period of time sufficient to render the 
base molten. For example, the gum base may be heated under these conditions for 
a period of about thirty minutes just prior to being admixed incrementally with the 

15 remaining ingredients of the base such as the plasticizer, fillers, the bulking agent 
and/or sweeteners, the softener and coloring agents to plasticize the blend as well as 
to modulate the hardness, viscoelasticity and fonnability of the base. The chewing 
gum base is then blended with the therapeutic wound healing composition of the 
present invention which may have been previously blended with otfier traditional 

20 ingredients. Mixii^ is continued until a uniform mixture of gum composition is 
obtained. Thereafter ttie gum composition mixture may be formed into desirsdile 
chewing gum Shapes. 

In a specific embodiment, the invention is directed to a therapeutic 
25 pharmaceutical composition for preventing and reducing injury to mammalian ceUs, 
and increasing the resuscitation rate of injured mammalian cells, which comprises: 

(A) a therapeutically effective amount of a therapeutic wound healing 
composition of Embodiment One (I) selected from the group consisting of: 

a.A) 

30 (1) (a) pyruvate selected from the grotq> consisting of pynivk: 

acid, pharmaceutically acceptable salts of pyruvic acid, and mixtures thereof; 

(b) an antioxidlant; and 

(c) a nuxture of saturated and unsaturated fatty acids wherein 
die hxxy acids are those fatty acids required for the repair of cellular membranes 

35 and resuscitation of mammalian cells; 
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(LB) 

(2) (a) pyravate selected ftom tbe group consisting of pyruvic 
acid, phaimaceutically acceptable salts of pyruvic acid, and mixtures thereof; 

(b) lactate selected from the group consisting of lactic acid, 
5 pharmaceutically acceptable salts of lactic acid, and mixtures thereof; and 

(c) a mixture of saturated and unsaturated fat^ acids wherein 
the fatty acids are those fatty acids required for the repair of cellular membranes 
and resuscitation of mammalian cells; 

a.c) 

10 (3) (a) an antioxidant; and 

(b) a mixture of saturated and unsaturated fatty acids wherein 
the £atty acids are those fiitly adds required for tbe rq>air of ceUular membranes 
and resuscitation of mammalian cells; 

a.D) 

15 (4) (a) lactate selected from the grotq) consisting of lactic acid, 

pbarmaceutically acceptable salts of lactic acid, and mixtures thereof; 

(b) an antioxidant; and 

(c) a mixture of saturated and unsaturated fatty acids wherein 
tiie fatty acids are those fatty adds required for the repaur of celhdar membranes 

20 and resuscitation of mammalian cells; and 

(B) a pharmaceuticaUy acceptable carri^. 

The pharmaceuticaUy acceptable carrier may be selected from the 
group consisting of pharmaceutical appliances, topical vehicles, and ingestible 
25 vehicle. 

In another specific embodiment, tiie invention is directed to a method 
for preparing a therapeutic pharmaceutical composition for preventing and reducing 
injury to mammalian cells, and incieasiiig the resuscitation rate of iigured 
30 mammalian cells, which conq>rises the steps of : 

(A) providing a therapeutically effective amount of a therapeutic wound 
healing composition of Embodunent One (I) selected from the group consistiiig of: 

(LA) 

(1) (a) pyruvate selected from the group consisting of pyruvic 
35 acid, pharmaceuticaUy acceptable salts of pyruvic acid, and mixtures thereof; 

(b) an antioxidant; and 

(c) a mixture of saturated and unsaturated fatty acids wherein 
the fatty acids are those fatty acids required for the repair of ceUular membranes 
and resuscitation of mammalian cells; 
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a.B) 

(2) (a) pyruvate selected from the group consistmg of pyruvic 
acid, pbarmaceutically acceptable salts of pyruvic acid, and mixtures thereof; 

(b) lactate selected from the group consisting of lactic acid, 
5 pharmaceuticaUy acceptable salts of lactic acid, and mixtures thereof; and 

(c) a mixture of saturated and unsaturated £at^ acids wherein 
the fatty acids are those fatty acids requked for the r^air of cellular menibranes 
and resuscitation of mammalian cells; 

a.Q 

10 (3) (a) an antioxidant; and 

(b) a mixture of saturated and unsaturated fatty acids wherein 
the fytxy acids are tiiose fat^ acids required for the repair of cellular membranes 
and resuscitation of mammalian cells; 

a.D) 

15 (4) (a) lactate selected from the group consisting of lactic acid, 

pbarmaceutically acceptable salts of lactic acid, and mixtures thereof; 

(b) an antioxidant; and 

(c) a nuxture of saturated aod unsaturated fatty acids wherein 
the fatty acids are tiiose fotty adds required for the repaur of cellular membranes 

20 and resuscitation of mammalian cells; and 

(B) providing a phannaceutically accqitable carrier; and 

(C) admixing the tfaenqmtic wound healing ccmq>osition from stq> (A) and 
the phannaceutically accqitable carrier from step (B) to form a tiierapeutic 
pharmaceutical composition. 

25 

Throughout this application, various publications have been 
referenced. The disclosures in these publications are incorporated h»cein by 
reference in order to more fiiUy describe the state of the art. 

3 0 The present invention is fiirther illustrated by the foUowmg exaiiq>les 

which are niot intended to limit the effective scape of the claims. All parts and 
percentages in the examples and throughout tiie specification and claims are by 
weight of the final composition unless otherwise specified. 
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E. Examples Of 
The W iind Healing Ck>mpositiaiis 
Of Embodiment One (L A-D) 
Study 1 

5 

This study demonstrates a conq)arison of the viability of U937 
monocytic cells after exposure of the cells to various antioxidants and combiiiations 
of antioxidants. This study also demonstrate a comparison of the levels of 
hydrogen peroxide produced by U937 monocytic cells and TnammflijaTi epidermal 
10 keratinocytes after exposure of die cells to various antioxidants and combmations of 
antioxidants. The results of this study are illustrated in Figures 1-4 and exanq)les 
1-26 below. 

Mammalian epidermal keratinocytes and monocytes were enqilcqfed 
15 to examine the ability of various antioxidants to reduce levels of hydrogen peroxide 
ia these cells. Hydrogen peroxide was measured after the cells were exposed to 
ultraviolet light in the wavelength range from 290 to 320 nm (UV-B) or to die 
inflammatoiy compound 12-0-tetradecanoyl-phorbol-13-acetate (TPA). Sodium 
pymvate was tested at various concentrations to determine the effect of 
20 concratrations of this antioxidant on die hydrogen peroxide production by 
epidermal cells and mono^tes. Magnesium pymvate* calcium pyruvate, ^mg 
pyruvate, and combinations of sodium pyruvate widi ascorbic acid, lactic acid, and 
Vitamin E were then tested to detennine the effect of these salts and conibinations 
of antioxidants on the hydrogen peroxide production by epidermal cells and 
25 monocytes. 

Mammalian qiidermal keratinocy^ were isolated by trypsinization 
of epithelial sheets and grown in modified basal MCDB 153 medium supplemented 
widi qpidermal growth factor, bovine pituitaiy extract, and hydrocortisone. Cells 
30 were maintained in a humidified incubator with 5% carbon dioxide at 37 ^C. 
Keratinocytes were seeded m 60 mm culture dishes at a cell density of 3 x 10^ cells 
per dish and the cultures were exposed to 1 M.E.D. dose of ultraviolet-B light 
(100 mJ/cm^) or treated with 100 ng/ml of TPA. 

35 U937 monocytic cells are a cultured cell line grown in RPMI media 

with 10% fetal calf serum. Cells were maintained in a 60 mm culture dish at 5% 
carbon dioxide at 37 ^C. at a seeding density not exceeding 1 x 10^ cells per dish. 
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Sodhim pyravate, lactic acid, ascorbic acid, and Vitamin E were 
dissolved in distilled water, with sufficient surfactant. The concentrations of Hit 
sodium pyruvate solutions prq)ared were 1 mM, 10 mM, SO mM, 100 mM, and 
200 mM. The concentrations of the lactic acid solutions prepared were L0%, 
5 0.1%, and 0.05%. The concentrations of the ascorbic acid solutions prepared were 
1.0%, 0.1%, 0.05%, and 0.025%. The concentrations of the Vitainm E solutions 
prepared were 1 U, 10 U, 50 U, and 100 U. The test solutions were adjusted to a 
pH value of 7.4 with 1 .ON sodium hydroxide sohition and then sterile filtered. The 
appropriate concentration of test solution or combination of test solutions was added 
10 to the cells immediately prior to e^^osure of the cells to ultraviolet lig^t-B or TPA 
[lOOng/ml]. Stock sohitions were prepared so that tiie vducle did not constitute 
more tfian 1% of the total volume of tibe culture media. 

Intracellular hydrogen peroxide production by mammalian epidermal 
15 keratinocytes and U937 monoqrtes was measured usmg dichlorofluorescein 
diacetate (DCFH-DA, Molecular Probes, Eugene, Ore.). DCFH*DA is a non-polar 
non-fluorescent compoimd that readily diffuses into cells where it is hydrolyzed to 
the polar non-fluorescent derivative DCFH which then becomes trapped within the 
cells. In the presence of intraceUular hydrogen peroxide, DCFH is oxidized to the 
20 highly fluorescent confound DCF. Hence, celhilar fluoresorace intensity is 
directly proportional to flie level of intracellular liydrc>gen peroxide produced. 
Cellular fluorescence intensity can be monitored by fluorimetry and by flow 
cytom^. 

25 Mammalian epidermal keratinocytes and U937 cultured monocytes (1 

X 10^ per dish) were incubated at 37 ^C. with 5 uM of DCFH-DA. Production of 
hydrogen peroxide was measured using a Coulter Profile analytical flow cytometer. 
Linear and log intensity of green fluorescence data was collected. For each 
analysis, a quantity of 10,000 to 20,000 events was accunuilated. Optical 

30 alignment for the instrument was performed daily. Confidents of variation for 
forward angle light scatter and integrated green fhiorescence were generally less 
than two. Each analysis was rqseated three times and the quantitation of 
fluorescence was expressed m terms of femtomoles (finbl, 10'^^ moles) of DCF 
oxidized per cell, which is a dupect measure of the intracellular hydrogen peroxide 

35 produced. Alternatively, in die saturated and unsaturated fatty acid examples in 
examples 27-52, fluorimetry was used to assess the DCF oxidation per cell. 

The viability of the U937 monocytic cells after exposure of the cells 
to various antioxidants for 24 hours was measured. The viability of the cells was 
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detennined by exposing the cells to the dye propidium iodide. Penneable cell 
membranes which absorbed the dye were not considered viable. The viability of 
the cells was represented as the percentage of cells that exchided propidium iodide. 
Figure 1 depicts in bar graph format the viability of U937 monocytic cells after 
5 exposure of the cells to no antioxidant (Example 1, control), to sodium pyruvate 
(Example 2), to ascorbic acid (Example 3), to lactic acid (Example 4), and to 
Vitamin E (Exanq)le5). Figure 2 depicts m bar graph format the viability of U937 
monocytic cells after exposure of the cells to various combinations of antioxidants. ' 
Specifically, the viability of U937 monocytic cells was measured after exposure to 
10 no antioxidant (Example 6. control), to ascorbic acid and lactic acid (Exanq^le 7), 
to ascorbic acid and Vitamin E (Example 8), to sodium pyruvate and ascorbic acid 
(Example 9), to sodhim j^nivate and lactic acid (Exanq[>le 10), to sodhnn pyruvate 
and Vitamin E (Exanq>le 11), to lactic acid and Vitamin E (Example 12), and to 
sodium pyruvate, ascorbic acid, and lactic acid (Example 13). 

15 

Figure 1 shows that ascorbic acid is cytotoxic to monocytes at 
concentrations as low as 0.25%. Figure 2 shows that the cytotoxicity of ascorbic 
acid was reversed by the addition of 10 mM of sodium pyruvate. Figures 1 and 2 
show that the viability rate of 15% to 20% of the cells when treated with ascoibic 
20 acid was increased to 95% to 98% iq)on addition of sodhim pyruvate. Lactic acid 
and Vitamin E did not reverse die cytotoxicity of ascorbic acid . 

Sodhim pyruvate was then tested at various conoentrations to 
determine the effect of concentrations of this antioxidant on die hydrogen peroxide 
25 production by epidermal cells and monocytes. Mammalian epidermal keratinocytes 
and monocytes were exposed to (a) 1 M.E.D. dose of ultraviolet ligfat-B and (b) 
lOOng/ml of 12-0-tetradecanoylphorboM3-acetate (TPA) in the presence of 
sodium pyruvate at the followmg concentrations: 200 mM, 100 mM, SOmM, 
10 mM, 1 noM. 

30 

The optimum concentration of sodium pyruvate to reduce the 
hydrogen perojdde production by epidermal cells and monocytes was found to be 
10 mM. Concentrations of sodnim pyruvate of 50 mM and above were cytotoxic to 
botti epidermal keratmocytes and monocytes. 

35 

Magnesium pyruvate, calchim pyruvate, zinc pyruvate, ascorbic 
acid, lactic acid, and Vitamin E, and combinations of sodium pyruvate with 
ascorbic acid, lactic acid, and Vitamin E were then tested to determme the effect of 
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these salts and combinations of antioxidants on the hydrogen peroxide production 
by epidermal cells and monocytes. The following te$t solutions were prepared. 

(a) sodium pyruvate [10 mM]; 
5 (b) zinc salt [10 mM]; 

<c) magnesium salt [10 mM]; 

(d) calcium salt [10 mM]; 

(e) sodium pyruvate [10 mM] and ascorbic acid 
[0.025%]; 

10 if) sodium pyruvate [10 mM] and lactic acid 

[0.05%]; 

(g) sodium pyruvate [10 mM]> lactic add, 
[O.QS%], and ascorbic acid [0.025%]; 

(h) lactic acid [1.0%, 0.1%, and 0.05%]; 
15 (i) ascorbic acid [L0%, 0.1%, 0.05%, and 

0.025%]; 

(j) Vitamin E [1 U, 10 U, 50 U, and 100 U]; and 
(k) vehicle solvent controls. 



20 ' There was no significant diffeieiice among the 2inc, magnesium, and 

calcnun salts of pyruvic acid on the hydrogen peroxide production by epidermal 
cells and monocytes. The zinc and calchmi salts of pyruvic acid uiduced 
differentiation of keratux)cytes. For convenience, die sodium salt was used in 
subsequent tests. 

25 

The optimum concentration of lactic acid to reduce the hydrogen 
peroxide production by epidermal cells and monocytes was found to be 0.05%. 
The optimum concentration of ascorbic acid was foimd to be 0.025%. The higher 
concentrations of both of these compounds were found to be cytotoxic to both types 
30 of cells. The optinnuncoiicentrationof VitanunE wasfoundtobe50U. 

Figure 3 depicts m bar graph format die levels of hydrogen peroxide 
produced by 17937 monocytic cells after e)qK>sure of die cells to no antioxidant 
(Exan^le 14, control), to sodium pyruvate (Example 15), to ascorbic acid 
35 (Example 16), to lactic acid (Example 17), and to Vitamin E (Example 18). 
Sodiiim pyruvate and Vitamin E significantiy reduced the hydrogen peroxide 
production by monocytes. 
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Figure 4 depicts in bar graph, format the levels of hydrogen peroxide 
produced by U937 mono^c cells after exposure of the cells to various 
combinations of antioxidants. Specifically, die levels of hydrogen peroxide 
produced by U937 monocytic cells were measured after exposure to no antioxidant 
5 (Example 19, control), to ascorbic acid and lactic acid (Example 20), to ascorbic 
acid and Vitamin E (Example 21), to sodhmi pyruvate and ascorbic acid 
(Example 22), to sodium pyruvate and lactic acid (Example 23), to sodium pyruvate 
and Vitamin E (Example 24), to lactic acid and Vitamin E (Example 25), and to 
sodium pyruvate, ascorbic acid, and lactic acid (Exanq>Ie 26). The combination of 
10 lactic acid (0.05%) and Vitamin E (50 U) significantly reduced the hydrogen 
peroxide production by mono^tes. 

The morphological alterations in epidermal keratinocytes were 
obsoved m control cultures and in cultures exposed to ultraviolet-B. Cells in the 

15 layer closest to the dermis are basal keratinocytes. These cells proliferate and 
migrate into the spinous and granular layers of the epidermis where the cells begm 
to differentiate. The differentiation pattern results in cells enucleating ard forming 
comified envelopes at the tqipermost portion of the epidermis, the statum comeum. 
The differentiation of keratinocytes is controlled by the levels of calcium, 

20 magnesium* and other elements in the medium. Cells in culture systems promoting 
differentiation s^ypear as an epidermal sheet fonning attadmients or tight junctions 
with each other. Keratmoqrtes that become nonadherent ot float in the media were 
considered responding to a cytoftoxic evenL 

25 The following morphological alterations in the mnnifnaiifl n epidermal 

keratinocytes were observed for the following control cultures: 

10 mM Sodium Pyruvate: Tight junctions of cells were formed and the 
proliferation rate of the cells was higher than the rate of the control cells. 

30 

0,025% Ascorbic Acid : Cells were floatmg m a cytotoxic response to ascorbic, 
acid. 

0,025% Ascorbic acid and 10 mM Sod ium Pvnivate : Few tight junctions of cells 
35 were observed and ceUs qipeared similar to the cells in the sodium pyruvate 
culture. 



0.05% Lactic Acid : Cells appeared dramatically altered as an epidennal sheet and 
as flat granular cells. . 
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0.05% Lactic Acid and 10 mM Sodium Pyruvate: Cells fanned an epidennal sheet 
but appeared smaller than the cell in the lactic acid culture. 

5 TT Vita^n^in F- Cells qspeaied the Same as the cells in the costTol culture. 

50 U Vitamin E and 10 mM Sod ium PYr»v^^' Cells increased in number and 
changed in appearance resembling the cells in the sodium pyruvate culture. 

10 The following morphological alterations in the mammalian epidermal 

keratmocytes were observed for the correspondmg cultures exposed to ultraviolet 
light-B, 100 mJoules, for 24 hours: 

10 mM Sod m Pymvate: Cells proliferated more rapidly than the cells in the 
15 control culture. 

0.025% Ascorbic Acid : Cells were nonadherent and floating in a cytotoxic 
response to ascorbic acid greater than the cytotoxic response of the corresponding 
cells without ultraviolet-B light exposure. 

20 

0,05% Lactic Add : Cells fcmned an epidermal sheet and were more granular than 
cells in die control culture without nltraviolet-B light esqiosure. 

jsn TT Vitamin P. ! Cell growth was inhibited but cells appeared similar to cells in 
25 the control culture without ultraviolet-B light exposure. 

50 TT Vitflmin E and 10 mM Sodium Pvruvate : Cells appeared similar to cells in 
the control culture and proliferated to a greater extent than cells in the control 
Clotures without ultraviolet-B light exposure. 

30 

Morphological alterations in the U937 monocytic cell line were also 
observed for control cultures and cultures eT^sed to ultraviolet light-B, 
lOOmJoules, for 24 hours. The following compounds and conibination of 
compounds* at the concentrations set out below, significantly udiibited the levels of 
35 hydrogen peroxide produced by U937 monocytic cells 



Sodhun pyruvate at 10 mM and 50 mM; 
Vitamin E at 50 U and 100 U; and . 
Lactic acid at 0.05 % and Vitamin E at 50 U. 
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Examples Of 
The Wound Healing Compositions 
Of E^odiment One (I. A-D) 
5 Study 2 

This study demonstrates a comparison of the levels of hydrogen 
peroxide produced by U937 monocytic cells and epidermal keratinpcytes after 
exposure of the cells to various combinations of antioxidants with and without a 
10 mixture of saturated and unsaturated btty acids. The results of diis study are 
illustrated in Figures 5-7 and examples 27-52 below. 

Mammalian epidermal keratinocytes and U937 monocytic cells and 
the test sohidons of sodium pyruvate, lactic acid, ascorbic acid, and Vitamin E 
15 were prepared as describe above for Exanqiles 1-26. Intracellular hydrogen 
peroxide production by die mammalian epidermal keratinoqrtes and U937 
monocytes was also measured as described above. 

A mixture of fytty acids derived from chicken fat was prepared for 
20 addition to the cultured cells by mixing 0.1% of the chicken &t with the culture 
media. At die tenqierature of the cutture media, 37 ^C, die diicken &t was 
miscible. This chicken fat mixture was added to cultures of cells prior to exposaie 
of the cells to utoaviolet-B liglit or TPA treatment. 

25 As set out in examples 1-26, mammalian epidermal keratinocytes and 

monocytes were e>90sed to (a) 1 M.E.D. dose of ultraviolet light-B and (b) 
lOOng/ml of 12-0-tetradecanoylphorbol-13-ac^ate in the presence of various 
antioxidants and combinations of antioxidants with and without a mixture of 
saturated and unsaturated fatty acids [0.1%, 0.5%, and 1.0% chicken fat]. 

30 

Figure 5 depicts in bar graph format die levels of hydrogen peroxide 
produced by U937 monocytic cells after e;q)osure of the cells to various 
combinations of antioxidants with and without a mixture of saturated and 
unsaturated fatQr acids. Specifically, the levels of hydrogen peroxide produced by 
35 U937 monocytic cells were measured after e;q)osure to lactic acid and Vitamin E 
without fatty acids (Example 27) and with fatty acids (Example 28), to ascorbic 
acid and lactic acid without fatty acids (Example 29) and with fatty acids 
(Exanq>le 30), and to ascorbic acid and Vitamin E without fatty acids (Example 31) 
and with fatty acids (Example 32). The ability of the combinations of lactic acid 
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and Vitamin E, ascorbic acid and lactic acid, and ascorbic acid and Vitamin E to 
reduce die hydrogra peroxide production by monocytes was increased in the 
presence of fatty acids. The most effective combination to reduce the hydrogen 
peroxide production of monocytes was lactic acid (0.05%) and Vitamin E (SO E) in 
5 the presence of a mixture of saturated and unsaturated fatty acids (O.S %). 

Figure 6 depicts in bar graph format the levels of hydrogen peroxide 
produced by epidermal keratinocytes after e;q)osure of the cells to various 
antioxidants with and without a mixture of saturated and unsaturated fatty acids. 

10 Specifically* the levels of hydrogen peroxide produced by epidermal keratinocytes 
were measured after exposure to no antioxidant widiout &tty adds (Exmple 33, 
control) and with fatty acids (Example 34), to sodium pyruvate without fatly adds 
(Exanq>le 35) and with fiitty acids (Example 36), to ascoibic add without &tty 
acids (Exan^le 37) and with fat^ acids (Example 38), to lactic acid without fatty 

15 acids (Example 39) and with fatty acids (Example 40), and to Vitamin E without 
fatty acids (Example 41) and with fatty acids (Example 42). The ability of sodhmi 
pyruvate and Vitamin E to reduce the hydrogen peroxide production by q>idennal 
keratmocytes was increased in the presence of fatty acids. The most effective 
combinations to reduce the hydrogen peroxide production of qiidennal 

20 keratinocytes were sodium pyruvate in combination with a mixture saturated and 
unsaturated fktty adds and Vitamm E in combmation widii a mixture of saturated 
and unsaturated fatty adds. 

Figure 7 depicts m bar graph format the levels of hydrogen peroxide 
25 produced by epidermal keratinocytes after exposure of the cells to various 
combinations of antioxidants with and without a mixture of saturated and 
unsaturated fatty acids. Specifically, the levels of hydrogen peroxide produced by 
epidermal keratinocytes were measured after exposure to no antioxidant without 
fatty acids (Example 43, control) and with fatty acids (Exan[q)le 44), to sodium 
30. pyruvate and ascorbic acid without fatty acids (Example 45) and with fatty ackls 
(Example 46), to sodhmi pyravate and lactic add without fiitty adds (Exanq>le 47) 
and with fatty acids (Example 48), to sodium pyruvate and Vitamin E without fatty 
acids (Example 49) and widi fatty adds (Example SO), and to ascorbic add and 
Vitamm E without fatty acids (Example 51) and with fatty adds (Example 52). 
35 The ability of all combinations of antioxidants to reduce the hydrogen peroxide 
production by q>idermal keratmocytes was mcreased m the presence of fatty acids. 
In order of potency, the most effective combinations to reduce the hydrogen 
peroxide production of epidermal keratinocytes were sodium pyruvate and 
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Vitamin E, sodium pyruvate and lactic acid, and Vitamin E, each in combination 
with a mixture of saturated and unsaturated fatty acids (0.5%). 

Because of the cytotoxicity of cells towards ascorbic acid described 
above, the ascorbic acid combinations without sodium pyruvate were not considered 
significantly different from the control test solution. 



Summary Analysis Of The Data From 
Studies 1 and 2 

10 

Human epidemial keratmo^tes were isolated by trypsmization of 
epithelial sheets and grown m modified base MCDB 153 medhnn siqpplemented 
with epidermal growth Actor and bovme pituitary extract Cells were seeded in 
culture dishes at a density of 3 x 10^/dish. Prior to exposim to UV B light 

15 (lOOmJ/cm^) or treatment with lOOng/ml TPA, the cultures were treated wifli the 
appropriate concentration of wound healing conqionents. Intracellular production 
of hydrogen peroxide was measured usmg DCFH-DA, a noi^>olar compound that 
readiiy diffuses into cells, hydrolyzad to a noi^lar derivative. In the presence of 
intracellular hydrogen peroxide, DCFH is oxidized to a highly ftuoioscent 

20 con^und DCF. Urns, cellular fluorescence intensi^ is dhectly proportionai to 
levels of hydrogen peroxide produced and can be monitored by flow cytometry. 
Hydrpgen peroxide is ototoxic, flmefore lower levels of hydrogen peroxide 
production is desirable for cellular viability. 

25 In all cases, the three component wound healing composition surpassed the 

predicted outcomes, clearly demonstratmg unpredicted synergy. 
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Results 



10 



15 



20 



25 



30 



1 
2 



5- 



Control 250 
Fatty Acids 250 
(0.5%) 

Sodium Pyruvate 250 
(IQmM) 

Vitamin E 250 
(50uiiits) 

Pyrovateft 250 
Fatly Acids 

VitaminEA 250 
Fatty Acids 

Pyrovate & 250 
Vitamin E 

Pyruvate & 250 
Vitamin E & Fatly Acids 
(wound healing con4>ositon) 



250 
230 

490 

400 

430 

200 

290 

120 



0 
-20 

+240 

+150 

+180 

-50 

+40 

-130 



Column 1 shows the different treatment groups. 

Column 2 shows tiie production of B2O2 in control ceUs (finol/oell). 

Column 3 shows the production of H2O2 aAer treatment witti wound healing 

components. 

Column 4 shows the difference in pioduction of H2O2 from control zttex fbis 
treatment. 

All conq>aiisoas were assessed against the controls, whidi produced 
250 H2O2 fmoVcda. The positive mmibets represent H2O2 productfon in excess of 
the control and die negative nunibers represent H2O2 producticm below the control. 
These results are set out in Rgure 8. 
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Combination of Single Ingredient Effecb 

Fatty Acids (-20) & Vitamin E (+150) & Pyravate (+240) 

5 +370 Is The Predicted Three Component Effect 

-130 Is The Wound healing composition Actual Effect 
500 Is The Difference Between Predicted Effect minus Actual'effect 

(Syneargy) 

10 Combination of Paired and Single Ingredients 

Pyruvate & Fatty Acids (+ 180) & vitamin E (+ 150) 

+330 Is The Predicted Predicted Three (::kmq>Qnem Effect 
15 -130 Is The Wound healmg composition Actual Effect 

460 Is The Difference between Predicted Effect minus Actual Effect 

(Synergy) 

Vitamin E St Fatty Acids (-50) & Pyruvate ( + 240) 

20 

+ 190 Is The Predicted Three Con^oneiit Effect 
-130 Is The Wound healing composition Actual Effect 
320 Is The Difference between PtedictedEffea minus Act^ 

(Synergy) 

25 

Pyruvate & Vitamin E ( + 40) & Fatly Adds (-20) 

+20 Is The Predicted Three Component Effect 
-130 Is The Wound healing composition Actual Effect 
30 150 Is The Difference betwem Predicted Effect minus Actual Effect 

(Synergy) 

In all cases, the three conqionent wound healing con^osition 
surpassed the predicted outcomes clearly demonstrating uiq)redicted synergy. 

35 
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Examples Of 
The Wound Healing Compositians 
Of Embodiment One (I. A-D) 
Study3 

This study demonstrates a comparison of the woimd healing abilities 
of the therapeutic wound healing compositions of the present mvention versus 
conventional wound healing conq)Ositions. The results of this study are illustrated 
in exsaaples A-D. 

The wound healing compositions of Exaniples A-D weie prepared 
having die can^ositions set out in Table A. 



Table A 







Examples 






Iqgiedieiit 


A 


B 


C 


D 




Prep.-H™ 








sodium pyruvate 




2% 




- 


vitamin E 




1% 






diickenfat 




2% 






LYCD 


2000 U* 


2400U 


2400U 




shark liver oil 


3%* 


3% 


3% 




petrolatum 


in 


64% 


66.5% 


68% 


mineral oil 


amounts 


22.53% 


25.03% 


26:8%.. 


paraffin 


totaling 


5% 


5% 


5% 


emulsifier 


100%* 


0.2% 


0.2% 


0.2% 



These components are present m Preparation 



Wound healing composition A was commercially available 
Preparation H^>*. Wound healing compositions was a petrolatum base 
formulation containing live yeast cell derivativie, shark oil, and a mixture of sodium 
pyruvate, vitamin E, and chicken fat. Wound healing coDq)osition C was a 
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petrolatum base formulation containing live yeast cell derivative and shark oil. 
5 Wound healing composition D was a petrolatum base formulation only. 

Wound healing studies were carried out using hairless mice (SKR-1, 
Charles River) 6-8 weeks in age. One group of mice were untreated as a control 
group and were refmed to as Example E. In each group there were 6 mice for 

10 evaluation at either day 3 or day 7 for a total number of 60 animals in the study. 
The mice were anesthetized with ether and a midline 3 cm full thickness 
longitudinal incision was made with a number 10 scalpel blade. Incisions wm 
closed using steel clips at 1 cm intervals. Formulations A-D set out above were 
^lied in a randomized blinded study to the wounds on day 0 at 2 hours following 

15 wounding and replied at 24 hour intervals during tfie 7 days of the study. The 
wounds were examined daily and scored on a basis of 0-S for dosure on eadi day 
of the study» with a score of S representing the wound best healed. 

The animals were sacrificed on day 3 and day 7 using cervical 
20 dislocation. The dorsal skin including the incision was dissected without the 
subcutaneous tissue. The skin was placed in neutral buffered formalin and 
subsequently sectioned and stained with hematoxylin and eosin. The wounds were 
examined microscopically and representative tissue sections were photographed. 

25 On each day of the experiment, the score and rank order of the 

formulations for closure of wounds and speed of healing were as follows: 

B (5) > > D (4) > > C (2) >/= E. Control (2) > A (1) 

3d Photographs of the wounded mice on day 4 are set out in Figures 9A-9D and 10. 

Figures 9 and 10 show that Formulation B, which was a petrolatum 
base formulation containing live yeast cell derivative, shark oU, and a mixture of 
sodium pyruvate, vitamin E, and chicken fat, was a significantly better wound 

35 healing agent than the other formulations. These results are supported by the 
subjective grading of the wound closures and the speed of healing on each day (1-7) 
of the experiment as well as on the obj^tive histological examination of tissue 
. sections to measure the extent of inflammatory cell infiltrate within, the wound and 
the extent of epithelialization at the wound edges. The final result was that less scar 

40 tissue was present at day 7 on the mice treated with Formulation B. 



SUBSTITUTE SHEET (RULE 26) 
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Formulation D, which was a white petrolatum fonmilation only, was 
judged to be significantly more effective to promote healing than eidier 
Fonmilation C, which was a petrolatum base formulation containing shark liver oil 
and live yeast cell derivative, or Formulation A, which was Preparation HT". 
5 The superior ability of Formulation D over Formulation C to improve healing may 
result from a delay in the healing process caused when the live yeast cell derivative 
is depleted and the cells shift to an alternative nutrient source. The presence of the 
mixture of sodium pyruvate, vitamin E, and diicken fat in FonnulationB 
qiparently o^ts the depletion of the live yeast cell derivative. 

10 

Formulation C, which was a petrolatum base formulation containing 
live yeast cell derivative and shaik oil, was judged conq^arable to the control 
(untreated wound) m speed of wound closoxe and extent of healing. 
Formulation A, which was Preparation H^, appeared to be the least effective 

15 healing formulation by both subjective grading of wound healing and by objective 
examination of tissue sections. The superior ability of FomuilationD and 
Formulation C over Formulation A to inq)rove healing may be due to their ability 
to act as an occlusive wound dressing that prevents transepideimal water loss and 
tims promotes healing and wound closure. The poor ability of Fonnulation A to 

20 improve healii^ may be due to the potential cytotoxicity of phenyhnercuric nitnilB 
present in Preparation as a preservative. 

These results show that the wound healing craipositions of die 
present invention which comprise a mixture of sodium pyruvate, vitamin E, and 
25 chicken fat increase the proliferation and resuscitation rate of mamtnaH? !?! ceUs. 
The wound healing conqK)sitions mediate low levels of oxygen in the initial stages 
of healing to suppress oxidative damage and higher levels of oxygen in the later 
stages of healing to promote collagen formation. 

30 2. The Anttviral-Woimd Heating Compositioiis 

A. Embodiment Two (II.Af^D + V) 

As set out above, qyplicant has discovered thenqmitic antivual- 
wound healing compositions (II.A-D + V) which comprise an antiviral agent (V) 
35 and the wound healing compositions of ^nbodiment One (I.A-D). Preferably, the 
wound healmg composition (I. A) comprises (a) pyruvate, (b) an antioxidant, and 
(c) a mixture of saturated and unsaturated fatty acids. Applicant has foimd that the 
combination of an antiviral agent and a wound healing composition results in a 
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therapeutic antiviral-wound healing con^dsition^ which reduces the size» duration, 
and severity of oral and vaginal wounds suffered firom viruses such as herpes. 

The antiviral agents in the antiviral-wound healing compositions of 
5 the present invention may be selected from a wide variety of water>soluble and 
water-insoluble drugs and their acid addition or metallic salts. Both organic and 
inorganic salts may be used provided the antiviral agent maintaing its medicament 
value. The antiviral agents may be selected firom a wide range of therapeutic agents 
and mixtures of thenq)eutic agents which may be administered in sustained release 
10 or prolonged action fonn. Nonlimiring illustrative categories of such antiviral 
agents include RNA syntiiesis inhibitors, protein synthesis inhibitors, 
immunostimulating agients, protease inhibitors, and cytokines. Nbnlimiting 
illustrative specific exanqsles of such antiviral agents include the following 
medicaments. 

15 

(a) Acyclovir (9-[(2-hydro5Qrethyloxy)methyl]guanine, trade name - 
ZoviRAxTM) is an antiviral drug for oral administration. Acyclovir is a white, 
crystalline powder with a molecular weight of 225 daltons and a mflThmifn 
solubility in water of 2.S mg/mL at ZT" C. Acyclovir is a synthetic purine 

20 nucleoside analogue widi in vUfv and in vivo inhibitory activity against human 
heipes vhruses includmg herpes simpln types 1 (HSV-1) and 2 (HSV-2), 
varicella-zoster vkus (VZV), Q)stem-Barr vinis (EBV), and c^omegalovkus 
(CMV). 

(b) Foscamet sodium (phosphonoformic acid trisodium salt, trade 
25 name - Foscavir^ is an antiviral drug for intravenous administration. Foscamet 

sodium is a white, crystalline powder containing 6 equivalents of water of hydration 
with an enq>irical formula of Na3COgP-6 H2O and a molecular weight of 300.1. 
Foscamet sodium has the potential to chelate divalent metal ions such as calcium 
and magnesium, to form stable coordination conqipunds. Foscamet sodium is an 

3 0 organic analogue of inorganic pyrophosphate tfiat inhibits replication of all known 
herpes viruses in vitro including cytomegalovmis (CMV), herpes sin^lex virus 
types 1 and 2 (HSV-1, HSV-2), human herpes vmis 6 (HHV-6), l^stein-Barr virus 
(EBV), and varicella-zoster vuus (VZV). Foscamet sodium exerts its antiviral 
activity by a selective inhibition at the pyrophosphnte binding site on virus-specific 

35 DNA polymerases and reverse transcriptases at concentrations that do not affect 
. cellular DNA polymerases. 

(c) Ribavirin (l-i^eto-D-ribofuranosyl-l,2,4-tria2ole-3-carboxamide, 
trade name - Virazole™) is an antiviral dmg provided as a sterile, lyophilized 
powder to be reconstituted for aerosol administration. Ribavirin is a synthetic 
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nucleoside which is a stable, white, crystalline compound with a maximum 
solubility in water of 142 mg/mi at 25 ""C. and with only a slight solubility in 
ethanoL The empirical formula is CgHx2N40s and the molecular weight is 244.2 
Daltons. Ribavirin has antiviral inhibitory activity in vitro against respiratory 
5 syncytial virus, influenza virus, and herpes simplex virus. Ribavirin is also active 
against respiratory syncytial virus (RSV) in experimentally infected cotton rats. In 
cell cultures^ the inhibitory activity of ribavirin for RSV is selective. The 
mechanism of action is unknown. Reversal of the in vitro antiviral activity by 
guanosine or xanthosine suggests ribavirin may act as an analogue of these cellular 
10 metabolites. 

(d) Vidarabine (adenine arabinoside, Ara-A, 9-fi- 
D-arabinofiiranosyladenine monohydrate, trade name - Vira-Ath) is an antiviral 
drug. Vidarabine is a purine nucleoside obtained from fermentation cultures of 
Streptomyces antibioticus. Vidarabine is a white, crystalline solid with the 

15 en^)irical formula, C10H13N5O4.H2O. The molecular weight of vidarabine is 
285.2, the sohibility is 0.45 mg/ml at 25''C., and the melting point ranges from 
260** to 270*^0. Vidarabine possesses in vitro and in vivo antiviral activity against 
Herpes snnplex virus types 1 and 2 (HSV-1 and HSV-2), and in vitro activity 
agamst varicella-zoster virus (VZV). The antiviral mechanism of action has not yet 

20 bem established. Vidarabine is convoted into nucleotides which inhibit viral DNA 
polymerase. 

(e) Ganeiclovir sodium (9-(l,3-dihydroxy-2-propoxymethyl)guanine, 
monosodium salt, trade name - Cytovbne^ is an antiviral drug active against 
^omegalovhus for intravenous administration. Ganeiclovir sodium has a 

25 molecular formula of C9Hi2N5Na04 aiul a molecular weight of 277.21. 
Ganeiclovir sodium is a white lyophilized powder with an aqueous solubility of 
greater than 50 mg/mL at 25*'C. Ganeiclovir is a synthetic nucleoside analogue of 
2'-deoxyguanosine that inhibits replication of herpes viruses both in vitro and in 
vivo. Sensitive human viruses inchide cytomegalovirus (CNfV), herpes simplex 

30 virus-1 and -2 (HSV-1, HSV-2), l^stem-Barr virus (EBV),. and varicella zoster 
virus (VZV). 

(0 Zidovudme [azidothymidine (AZT), 3*-azido-3'-deo:^ymidine, 
trade name - Retrovr^'^ is an antiretroviral drug active against human 
immunodeficiency virus (HTV) for oral administration. Zidovudine is a white to 
35 beige, odorless, ciystalline solid with a molecular weight of 267.24 daltons and a 
molecular fomnila of C10HX3N5O4. Zidovudine is an inhibitor of the in vitro 
replication of some retroviruses including HTV (also known as HTLV HI, LAV, or 
ARV). 21idovudin& is a thymidine analogue in which the 3*hydro^ (-0H) group is 
replaced by an azido (-N3) group. 
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(g) Phenol (carbolic acid) is a topical antiviral, anesthetic, 
antisqptic, and antipruritic drug. Phenol is a colorless or white crystalline mass 
which is sohible in water, has a characteristic odor» a molecular formula of 
C5H5O, and a molecular weight of 94. 1 1 . 
5 (h) Amantadine hydrochloride (1-adamantanamine hydrochloride, 

trade name - Symmetrel^^) has pharmacological actions as both an anti-Parldnson 
and an antiviral drug. Amantadine hydrochloride is a stable white or nearly, white 
crystalline powder, freely soluble in water and soluble in alcohol and in 
chloroform. The antiviral activity of amantadine hydrochloride against influenza A 

10 is not completely understood but the mode of action appears to be tfie prevention of 
the release of infectious viral nucleic acid into the host cell. 

(i) Interferon alfa-n3 (bunian leukocyte derived, trade name - 
Alferon^ is a sterile aqueous formulation of purified, natural, human interferon 
alpha protems for use by injection. Interferon alfa-n3 injection consists of 

15 interferon alpha protems conq;)rising approximately 166 amino acids ranging m 
molecular weights from 16,000 to 27,000 daltons. Interferons are naturally 
occurring proteins with both antiviral and antiproliferative properties. 

Preferred antiviral agents to be employed may be selected from the 
20 group consisting of acyclovir, foscamet sodium, ribavirin, vidarabine, ganciclovir 
sodium, zidovudine, phenol, amantadine hydrochloride, and interferon al&-n3. In 
a preferred embodiment, the antiviral agent is selected from the group consisting of 
acyclovir, foscamet sodmm, ribavirin, vidarabine, and ganciclovir sodium. In a 
more prefored embodiment, the antiviral agent is acyclovir. 

25 

The antiviral agent of the present invention may be used in many 
distinct physical forms well known in the pharmaceutical art to provide an initial 
dosage of the antiviral agent and/or a further time-release form of die antiviral 
agent. Witliout being limited thereto, such physical forms indude free forms and 
30 encapsulated forms, and mixtures thereof . 

The amount of antiviral agent used in tfie present invention may vary 
depending upon the therapeutic dosage recommended or permitted for the particular 
antiviral agent. In general, the amoimt of antiviral agent present is the ordinary 
35 dosage required to obtain the desired result. Such dosages are known to the skilled 
practitioner in the medical arts and are not a part of the present invention. In a 
preferred embodiment, the antiviral agent in the antiviral-wound healing 
composition is present in an amount from about 0.1% to about 20%, preferably 
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from about 1% to about 10%, and more preferably from about 2% to about 7%; by 
weight. 

B. Methods For Making 
5 The Antiviral-Wound Healing Compositions 

Of Embodiment Two (n.A-D + V) 

The present invention extends to methods for making the ttierapeutic 
antiviral-wound healing compositions (II.A-D + V). In general^ a therapeutic 

1 0 antiviral-wound liealing composition is made lyy forming an admixture of the wound 
healing components of Embodhnent One (I.A-D) and an antiviral agent. In a first 
aspect of Embodhnent Two (II. A + V), an antiviral-wound healing therapeutic 
composhion is made by forming an admixture of an antiviral agent and a wound 
healmg con^osidon coiqirismg (a) a pyruvate, (b) an antioxidant, and (c) a 

15 mixture of saturated and unsaturated fatty acids. In a second aspect of Embodhnent 
Two (n.B + V), an antiviral-wound healing therapeutic composition is made by 
forming an admixture of an antiviral agent and a wound healmg composition 
comprismg (a) a pyruvate, (b) a lactate, and (c) a mixture of saturated and 
imsaturated fatty acids. In a third aspea of Embodhnent Two (II.C + V), an 

20 antiviral-wound healing therapeutic conqiosition is made by forming an admixture 
of an antivhal agent and a wound healing conqxuition coiEq[)rising (a) an 
antioxidant, and (b) a nuxture of saturated and unsaturated £Eit^ acids. In a fourth 
aspect of Embodhnent TWo (II.D + V), an antiviral-wound healing therapeutic 
composition is made by forming an admixture of an antiviral agent and a wound 

25 healing composition comprising (a) a lactate, (b) an antioxidant, and (c) a mixture 
of saturated and unsaturated fatly acids. 

In a preferred embodiment, the invention is directed to a method for 
preparing a therapeutic antiviral-wound healing composition (II.A + V) which 
30 comprises the stq>s of admixing tiie following ingredients: 

(A) a therapeutically effective amount of an antiviral agent; and 

(B) a wound healmg conqposition whidi comprises: 

(a) pyruvate selected from tlie groiq> consistmg of pyruvic acid, 
pharmaceuticaUy acceptable salts of pyruvic acid,, and mixtures thereof; 
35 . (b) an antioxidant; and 

(c) a mixture of saturated and unsaturated fatty acids wherein the 
fatty acids are those fatty acids required for the repair of cellular membranes and 
resuscitation of mammalian ccills. 
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C. Methods For Empl ying 
The Antiyhral-Wound Heafing Compositions 
Of Emhodiment Two (II. A-D + V) 

5 The present invention extends to methods for employing the 

therapeutic antiviral-wound healing compositions (II.A-D + V), In general, a 
therapeutic composition is employed by contacting the therapeutic composition with 
a wound. In a preferred embodiment, the invention is directed to a method for 
healmg an infected wound in a mammal with an antiviral-wound healing 
10 composition (II.A + V) which con^rises the steps of: 

(A) providiqg a therapeutic antiviral-wound healing composition whidi 
conqxrises: 

(1) a therapeutically effective amount of an antiviral agent; and 

(2) a wound healing composition which comprises: 

15 (a) pyruvate selected from the group consisting of pyruvic acid, 

pharmaceutically acceptable salts of pyruvic acid, and mixtures thereof; 

(b) an antioxidant; and 

(c) a mixture of saturated and unsaturated faxty acids wherein the 
fatty acids are fbost &tty acids required for die repair of cellular membranes and 

2 0 resuscitation of mammalian cells; and 

(B) contacting the antiviral-wound healing cooqiosition with the infected 

wound. 

D. The Augmented Antiviral-Wound Healing Compositions 
25 Of Embodiment Two (n.A-D + V + M) 

In another aspect of Embodiment Two, the therapeutic antiviral- 
wound healing compositions (II.A-D + V) of the present invention may be 
combined widi medicaments useful for treating wounds (M) to form augmented 

3 0 antiviral-wound healing con^ositions (n.A-D + V + M). In this embodiment, the 

c(nnbiDation of. the antiviral-wound healing con^osition of the present invention 
and the medicament useful for treating wounds provides an augmented antiviral- 
wound healing composition having an enhanced ability to increase the proliferation 
and resuscitation rate of mammalian cells. For example, the therapeutic 
35 compositions of the present invention may be used in combination with 
medicaments useful for treating wounds such as immunostimulating agents, other 
antiviral agents, antikeratolytic agents, anti-inflammatory agents, antifungal agents, 
respiratory bursting inhibitors (lactic acid, adenosine), inhibitors of prostaglandin 
synthesis (ibuprofen, aspirin, inddmiethacin, meclofenomic acid, retinoic acid, 
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padimateO, meclomen, oxybenzone), steroidal anti-inflammatory agents 
(corticosteroids includiAg syntiietic analogs), antimicrobial agents (neosporin 
ointment, silvadine), antiseptic agents, anesthetic agents (pramoxine hydrochloride, 
lidocaine, benzocaine), cell nutrient media, bum relief medications, smi bum 
5 medications, sunscreen agents, acne preparations, tretinoin, insect bite and sting 
medications, woimd cleansers, wound dressings, scar reducing agents (vitamin E), 
dem[iatological agents, antihistamine agents, antibacterial agents, bioadhesive 
agents, and mixtures thereof, to further enhance the proliferation and resuscitation 
rate of mammalian cells. Preferably, the medicaments useful for treating wounds 

10 are selected from the gpmp consistmg of cytotoxic agents, antiviral agents, 
antikeratolytic agents, anti-mflammatory agents, antifungal agents, tretmom, 
sunscreen agents, a bufferfaig agent to maintain the pH of demiatitis m a range from 
about 5 to about 8 togefho: witii an anti-inflammatory agent, topical antiiiigrflming 
agents, antibacterial agents, respuatory bursting mhibitors, inhibitors of 

15 prostaglandin synthesis, antimicrobial agents, cell nutrient media, scar reducing 
agents, and mixtures thereof. 

In a preferred embodiment, the invention is directed to an augmented 
antiviral-wound healing composition (II.A -h V + M) which conq>rises: 
2 0 (A) a therapoitic antiviral-wound healing composition whi^ comprises: 

(1) a tfaen^eutically effective amount of an antiviral agent; and 
^) a wound healing conqxisition vi^ch conqxrises: 

(a) pyruvate selected from the groiq> consisting of pyruvic add, 
phaimaceutically acceptable salts of pymvic acid, and mixtures thereof; 
25 (b) an antioxidant; and 

(c) a mixture of saturated and unsaturated fatty acids wherem the 
fatty acids are those fatty acids required for the xepak of cellular membranes and 
resuscitation of mammalian cells; and 

(B) a medicament useful for treating wounds. 

30 

The present invention extends to methods for making the augmented 
antivural-wound healing compositions. In general, tihe augmented conqpositions are 
made by admixuig the tberap&itic antivhral-wound healing con^sition with tiie 
medicament useful for treating wounds to prepare the augmented antiviral-wound 
35 healing conqiosition. 

The present invention also extends to methods for employing the 
augmented antivkal-wound healing compositions. In general, an augmented 
antiviral-wound healing composition is employed by contacting the composition 
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with a wound. In a preferred embodiment, the invention is directed to a method for 
healing an infected wound in a mammal with an augmented antivural-wound healipg 
con^osition (11. A + V + M) which comprises the steps of: 

(A) provid^g a therapeutic augmented andviral-wound healing composition 
5 which comprises: 

(1) a therapeutically effective amount of an antiviral agent; 

(2) a wound healing composition which comprises: 

(a) pyruvate selected fix)m the group consisting of pyruvic acid, 
pharmaceutically acceptable salts of pyruvic acid, and mixtures thereof; 
10 (b) an antioxidant; and 

(c) a mixture of saturated and unsaturated £atty acids wherem the 
fatQr acids are (hose fot^ acids requked for the repaur of cellular membranes and 
resuscitation of mammalian cells; and 

(3) providing a medicament useful for treating wounds; and 

15 (B) contactmg the augmented antiviral-wound healmg composition with the 

infected wound. 

The types of wounds which may be healed using the antivh:al*wound 
healing compositions and the augmented antiviral-wound healing compositions of 
20 the present invention are those which result fiom an infected injury which causes 
^idranal damage. The lexical therapeutic compositions may be used orally m the 
form of a mouth wash or spray to protea and accelerate the healing of injured oral 
tissue. 

25 Methods for healing a wound comprise topically administeriqg the 

compositions of the present invention directly to a wound site to increase the 
healing rate of the wound. The composition is maintained in contact with the 
wound for a period of time sufficient to increase the proliferation and resuscitation 
rate of the cells. 

30 

E. Formulations Of 
The Antiviral-Wound Healing Ckimpositions 
Of Embodiment Two (11. A-D + V) 

35 Once prepared, the inventive therapeutic antiviral-wound healing 

compositions and augmented antiviral-wound healing compositions may be stored 
for future use or may be formulated in effective amoimts with pharmaceutically 
acceptable carriers such as pharmaceutical appliances and topical vehicles (oral and 
non-oral) to prepare a wide variety of pharmaceutical compositions. The 
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phannaceutically acceptable carriers which inay be enq>loyed and the methods used 
to prepare the pkumaceutical compositions have been described above in 
connection with the formulations of the wound healing compositions of 
Embodiment One (I- A-D). 

In a preferred embodunent, the invention is directed to an antiviral- 
woiind healing pharmaceutical composition which conq)rises: 

(A) a therapeutic antivu:al-wound healing composition (II.A + V) which 
comprises: 

(1) a therapeutically effective amount of an antiviral agent; and 

(2) a wound healing conq>osition which comprises: 

(a) pyruvate selected from the groiq> consisting of pjrruvic acid, 
pharmaceutically acceptable salts of pyruvic acid, and mixtures thereof; 

(b) an antioxidant; and 

(c) a mixture of saturated and unsaturated fatty acids wherem the 
fatty acids are those fatly acids required for the repair of cellular membranes and 
resuscitation of mammalian cells; and 

(B) a pharmaceutically acceptable carrier selected from the groi^ consisting 
of pharmaceutical appliances, bioadhesives, and occlusive vehicles. 

In another preferred embodiment, the invention is directed to a 
method for preparing a pharmaceutical composition for mcreasii^ the pcolifisration 
and resuscitation rate of mammalian cells, which comprises ttie steps of: 

(A) providmg a therapeutically effective amount of an antivkal-wound 
healing composition (II.A + V) which conq[>rises: 

(1) an antiviral agent; and 

(2) a wound healing composition comprismg: 

(a) pyruvate selected from the group consisting of pyruvic acid, 
pharmaceutically acceptable salts of pyruvic acid, aiul mixtures thereof; 

(b) an antioxidant; and 

(c) a mixture of saturated and unsaturated fatty acids wherein the 
fatty acids are those fatty acids required for the repair of cellular membranes and 
resuscitation of mammalian cells; 

(B) providing a pharmaceutically acceptable carrier; and 

(C) admixing the antiviral*wound healing composition from step (A) and die 
phannaceutically acceptable carrier from step (B) to form a pharmaceutical, 
composition. 
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F. Examples Of 
The Antiviral-Wound Healing Compositions 
Of Embodiment Two (II. A-D + V) 
Study 1 

This study demonstrates a conq)arison of the wound healing abilities 
of the therapeutic antiviral-wound healing compositions of the present invention 
versus conventional woimd healing con^ositions. The results of this study are 
illustrated in examples 1-21. 

10 

Two animal models were used to examine the abili^ of the wound 
healing con^onents to reduce lesion development, duration, and s&venty. 
Mathematical modelii^ was used to detmnine die ratio and concentrations of 
wound healing conq)onents used in the animal models. In the guinea pig model, 

15 formulas #11 and #17 reduced lesion development, duration, and severity scores 
significantly compared to the vehicle control, Bustex^^, and Acyclovir. Acyclovir 
was the only compound that reduced viral titers significantly. In the mouse model, 
formulas #1, #15, and #16 reduced clinical symptoms compared to the vehicle and 
BusTEX^. Acyclovir, in the mouse model, reduced lesion development, duration 

20 and severity, producing the best results. Statistical analysis of the data have 
confirmed the results. In bodi models, tlie best formulas contaui an equal ratio of 
Vitamin E and pyruvate and the higher levels of fatty acids. In the guinea pig 
model, formulas #11 and #17 contained 0.5% of both Vitamin E and pyruvate. In 
the mouse model, fommlas #1 and #16 contained 4.75% of the same actives. 

25 Deviation firom these ratios reduced the herpes lesion healing efficacy for both 
models. 

Guinea Pig Studies 

3 0 The purpose of these studies was to evaluate the activity of various 

antioxidant preparations administered topically in a primary genital HSV-2 infection 
of guinea pigs. Eighteen different preparations contamir^ varying concentrations of 
three agents (vitamin E, pyruvic acid and fetty acids) were evaluated. Treatment 
was initiated at 48 hours post-infection, which is 1-2 days before external genital 

35 lesions begin to appear. The commercial preparations of 5% acyclovir (ACV)- 
polyethylene glycol (PEG) and medicated Bustex^ for cold sores were utilized as 
internal controls. 
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Materials and Methods 
I. Medications 

5 The experiment was placebo-controlled and the preparations were 

tested in a coded fashion (noept for the ACV and BusTEX^. 

n. Genital HSV-2 Infection of Guinea Pigs 

10 A. Description of Model 

btravaginal inoculation of weanling guinea pigs with HSV-2 results 
'in a primary genital infection characterized by uutial rq)licati(m of virus in the 
vaginal tract followed by the development of external vesicular lesions. Virus titers 
15 peak on days one to three m die vagmal tract and gradually clears by days 7-10. 
The external genital lesions first appear on day four» peak lesion severity occurs on 
days 6-8, and the lesions generally heal by days 15-18. 

B. Virus and Virallnoculation 

20 

The MS strain of HSV-2 was utilized for animal inoculation. Female 
Hartley gumea pigs (Charies River, Kingston, NY) weighing 250-300 g were 
mocukted intravaginally (i.vag.) widi approximately L2 x 10^ plaque forming 
units one hour after beuig swabbed for removal of vaginal secredons. Vmd 
25 inoculation was accomplished by mserting a swab soaked widi virus into the vaginal 
tract and rotatiqg about six tunes. 

C. Treatment of Guinea Pigs 

30 Groups of 6 guinea pigs were run in duplicate, consecutive 

experiments (widi the exception of group 21, which was run only once). The 
gumea pigs were treated on the external genital skin widi 0.1 ml of each 
preparation, four times daily for ten days begmning 48 hours post-vural moculation. 

35 D. San[q)le Collection and Vkus Assays 

To detennme the effect of treatment on HSV-2 replication in lesions, 
swabs of lesions were obtained during the primary infection on days 3, 4, 5, 6, 7, 
and 10 after HSV-2 inoculation. The swabs were placed in tubes containing 2.0 ml 
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of media, and frozen at -70*C untU titrated for HSV. To identify the number of 
animals that became infected, vaginal swabs were obtained from all animals on day 
5 and handled as above. When all samples were collected, they were thawed, 
vortexed, diluted serially, and HSV-2 titers determined in rabbit kidney cells using 
a microtiter CPE assay. 

E. Scoring of External Lesions 

To determine the effect of therapy on the development, spread, and 
healing of external genital lesions, lesion severity was scored on a 0-S + scale 
through the primary infection (Table 7 and Figures 14A-17B). 

F, Evaluation of Efficacy 

The data for each of the two experiments were first analyzed 
separately, then the results were combined and reanalyzed. 

Peak lesion scores, peak lesion virus titers, areas under lesion 
score-day, and areas under the virus titer-day curves between placebo-treated and 
drug-treated animals were compared using the Mann-Whitney U rank sum test. A 
p-value of 0.05 or less was considered significant. . 

Hairless Mouse Studies 

This model was used to assess the ability of various anti-oxidant 
compounds, applied topically to the infected area, to modify the clinical course of 
the infection. 

Materials and Methods 

Mice: six to eight week old male SKH-1 hairless mice (Charles 
River) were infected with HSV-1 virus, Mclntyre strain. Infection was achieved 
under general anesthesia (Ketamine, Xylazine) by the abrasion of a 1 cm square 
area (using a 25 gauge needle) centrally located on the dorsal surface of a mouse. 
Virus was then applied directly onto the abraded area (10 ^ of a 1 x 10^ PFU/ml 
virus stock). Following inoculation of 10 x 10^ PFU of HSV-1 Mclntyre strain by 
scarification of the epidermis, herpetic lesions developed by day 5 and p»sisted - 
through day 12 post infection (p.i.). The viral lesions spread in a zosteriform 
pattern from the site of inoculation (midline on the back) to the abdominal area. By 
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day 10, lesions were crusted over and complete healing generally occurred by day 
12 p.i. (post infection). 

5 

Individual mice were treated with test compounds starting on the 
aftemocm of the infection day, and treatment was continued for 14 days. 
Treatments were administered at 7 a.m. and 4 p.m. each day and involved the use 
of a sterile cotton tipped applicator in such a mann^ that the affected area was 

10 evenly coated with the test compound. If no lesions were visible, only the site of 
infection was treated. Data, including lesion scores, number of lesions, and lesion 
areas were recorded during the 7 a.m. treatment session. Each animal was 
recorded as having one of five possible scores: 0, no signs; 1, redness and swdling; 
2, single lesion; 3, multiple lesions; 4, a spread of lesions in a dermatome pattern 

15 (see Figunes 18A-18D). In addition, the actual lesion area on the skin was 
measured using a micrometer (x and y axial values for each lesion were obtained in 
millimeters and then multiplied together to give the lesion area). For analysis, the 
individual lesions scores or areas within a treatment group were averaged on a d^y 
basis. 

20 

Nineteen compounds with varying amounts of anti-oxidant 
compounds were tested. Control compounds included Zovirax ointment, Blistex™, 
and polyethylene glycol m.w. 400. Each experimental compound was tested on a 
total of eight to sixteen mice. 

25 

Statistical Evaluation Product Design/Product Group AUocation of the Guinea 
Fig and Mouse Models 

The puipose of this study was to convey the product groups and ttie 
30 allocations of the animals necessary to evaluate the optimal combination of the 
wound healing components (vitamin E, unsaturatied fetty acids, and sodium 
pyruvate) in the presence of phenol and lidocaine both at 0.5% by weight. The 
range of the three components in the wound healing, all from 0.5% to 9.0% by 
weight, were incorporated in the experimental design. The design is a two-cubed 
35 factorial with six star points and one center point with the "control groups" 
Blbtex™, Acyclovir and untreated. The product groups are listed in a random 
order in the attachments (Table 8). This order was random and was not changed. 

The experimratal variance is important for estimating the number of 
40 animals per product group (sample size) so that the resulting study will have 
sufficient power to detect a clinically meaningful effect. An estimate of this 
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variance for the mouse study was obtained from the range of the clinical symptom 
scale. The use of eight (8) mice per product group should be sufficient to achieve 
80% power to detect an effect of 0.5 units when conducting a two-sided t test at the 
O.OS level of significance. The sample size for the mouse study was approximated 
using only the clinical symptoms scale. The power for detecting a clinically 
meaningful effect of the lesion size (total vesicular area) was not known. 

The allocation of product in mice (Table 8) contains eight (8) mice 
per product group, except for the second use of Product Group Number 14 which 
contains four (4) mice. There are two uses of Product Group Number 1. The 
numbers of the products groups in this table are the same as those identified in 
Table 1 and were not changed, since the order of these product groups have been 
randomized. The side receiving the listed product groiqp was also randoniized. The 
person scoriiig the clinical symptoms and measuring ttie lesion size did not know 
which product group was used on which animal (blinding). 

An estimate of the experimental variance for the guinea pig study 
was obtained from the range of the lesion severity scale. The use of twelve (12) 
guinea pigs per product group should be sufficient to achieve 80% power to detect 
an effect of 0.5 units when conducting a two-sided t test at the 0.05 level of 
significance. The san^le size for the guinea pig study was approximated usii^ only 
the lesion severity scale. The powers for detecting clinically meaningful effects in 
the vfaal titer, time to healiiig, and other measures over time (days) were unknown. 

The allocation of the guinea pigs to the product groups is given in 
Table 9 in two blocks of six (6) guinea pigs per product group. Notice that Acre 
are two uses of Product Group Numbers 1 and 14. The numbers of the product 
groups in this table are the same as those identified in Table 1 and were not 
changed, since the order of these product groiq>s have been randomized. The 
person making the observations did not know which product group was used on 
which animal (blmding). 

If the actual experimental variance is less than the estimate used, dien 
the stu^ will be more powerful than stated. Alternatively, if the actual 
ejq>erimental variance is more than the estimate used, then the study will be less 
powerful than stated. The design and sample size calculations in this memorandum 
. have been guided by information provided by the investigator. 
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I. Effect of Topical Antioxidants on Lesion Viral Replication in Guinea Pigs: First 
Study 

5 

The effect of topical antioxidants on lesion virus titers are shown in 
Table 1. There were no significant differences observed in lesion virus titer-day 
areas under the curve (AUC) between drug and placebo-treated animals. 

10 n. Effect of Topical Antioxidants on Lesion Develqnnent in Guinea Pigs: First 
Study 

The effect of topical antioxidants on lesion development are 
summarized in Table 2. Only group 9 ^chibited a significant reduction in the lesion 
15 score-day AUC when conq)ared to the vehicle treated animals (group 8). Groups 
14a, la, 7, 18, 8, 10, lb, 5, 4 (Blistex^h), 2, 19, 15, 16 and 20 had significantly 
greater lesion score-^y AUC*s when conq)ared to the appropriate control group 
(group 13 or 8). 

20 m. Effect of Topical Antioxidants on Lesion Viral Replication in Guinea Pigs: 
Second Study 

The effect of topical antioxidants on lesion virus titers are shown in 
Table 3. Significant differences were observed m lesion virus titer-day AUC's in 
25 groups 6 (ACV) and 20. It should be noted that group 20 had only 4 out of 6 
animals with positive vaginal virus titers. Moderate reductions in lesion AUC*s 
were also observed with groups 12 and 2 (p-values of 0.06 and 0.0-7, respective^). 

rv. Effect of Topical Antioxidants on Lesion Development In Guinea Pigs: Second 
30 Study 

The effect of tqpical antioxidants on lesion development are 
summarized in Table 4. Groiq)s 11, 17, and 20 exhibited significant reductions in 
the lesion score-day AUC when compared to the vehicle treated anhnals (gcoap 8). 
35 Groups 14a, la, 18, 9, 5, 4 (BusTEX^fO* 2, IS, 16, 3 and 21 had significanay 
greater lesion score-day AUC*s when compared to the vehicle treated animals 
. (group 8). Groups 10 and lb had moderately greater lesion AUC's (p-values of 
0.07 and 0.06, respectively).. . 
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V. Effect of Topical Antioxidants on Lesion Replication in Guinea Pigs: Cambined 



Results 



The effect of topical antioxidants on lesion virus tilers from the 
combined results of the first and second studies are shown m Table 5. The only 
significant difference observed in lesion virus titer-day AUC's was with group 6 
(ACV). A moderate reduction m the lesion titer AUG was shown wifli group 21 
(p-vahieof 0.07). 

VI. Effect of Topical Antioxidants on Lesion Development In Guinea Pigs: 
Combined Resales 



The effect of topical antioxidants on lesion development from fbe 
combined results of die first and second studies are summaiized in Table 6. Only 
groups 11 and 17 exhibited a significant reduction in tiie lesion score-day AUG 
when conq>ared to the vehicle treated ammals (group 8). Groups 14a, la, 18, 8, 9, 
10, lb, 5, 4 (Blistexth), 2, 19, 15, 16, 3 and 21 had significanfly greater lesion 
score-day AUC's when compared to the appropriate control annnals (groups 13 and 
8). 

Vn. Discussion of Guinea Pig Results 

Because of the huge number of san^les to be tested (22) and the 
need to compare direcfly all of die samples at one time, die study was conducted as 
two identical experiments wifli six animals per group. The genital mfection of 
guinea pigs is a natural infection and like any biological system, there is variability 
from animal to anhnal in the natural history of the disease and flie rate of 
progression through the various stages of the primary infection. Due to this 
variability, a minimum groiq) size of 10 guinea pigs per group was established in 
ordCT to minimize the variability witiiin each group. 

In the first second and combined studies, there was excellent 
corrdation for effect of treatment on vnus titers m lesions. Infiict, only die S% 
ACV prq)aration significantly reduced viral replication in external genital lesions. 

The effect of treatinent with die various conq)ounds on the 
development and severity of lesions on die external genital skin was more variable 
between die two experiments, however, ahnost all of die preparations resuhed in 
more severe lesions than die untreated control, the vehicle control, or die group 
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treated with ACV. One of the reference compounds (Bustex^**, group 4) was 
consistently worse than the vehicle control. Groups 11 and 17 were the only 
preparations that significantly reduced flie lesion score compared with the vehicle 
control. Groups 7, 12, 20 and 14b were neutral preparations in that they did not 
decrease or increase the severity of the genital lesions. In contrast, groups 18, 10, 
lb, 5, 4, 2, 15, 16, 3 and 21 clearly resulted in significantly more severe disease 
than those that were untreated, treated with vehicle alone, or with ACV-PEG. 
Analysis of the various components in each of the formulations identifies those 
materials that contribute to healing or exacerbation of disease severity and the 
information obtained will be used to construct a more optimal formulation. 

Mouse Model Results and DisGussion 

All groups contained at least 8 animals by the conclusion of the 
study, however, as many as 16 animals at minimum, were infected for each 
treatment. Mice that did not show clinical signs for at least two consecutive days 
following inoculation of the virus, were considered to be uninfected and were 
excluded ftom the study (the Acyclovir control was an exception as this positive 
control was expected to prevent viral replication and reduce clinical signs). The 
infection rate varied firom 60 % to 100 % over tbt course of experiments . 

By taking dafly measurements of tbs lesions, a disease curve was 
constructed which consisted of 3 phases of the infection: incubation, log, and 
resolution. The data, presented as the average lesion area (in sq. mm) for the 
positive (Acyclovir) and negative (PEG) drug treatment controls ftom a 
rq)resentative experiment, are shown m Figure 11. The incubation period for this 
infection spanned day 0 to day 5 p.i. Measurable herpetic lesions developed in the 
PEG-treated group between 5 and 6 days p.i. The severity of the lesions continued 
to mcrease in the log phase of the infection throu^ day 7 p.i., and peak clinical 
signs occurred on day 8 p.i. The resohitibn phase of the infection occurred from 
day 9 through day 12 p.i. Mice treated with acyciovn: showed minimum clinical 
signs, only 2 out of a total of 18 HSV-infected mice developed clmical signs. 

In addition to measuring the lesion area on a daily basis, symptom 
scores from 0 to 4 (see Materials and Methods section) were also recoxded (Figure 
18). As seen in Figure 12, this curve tended to have a more broad pattern. This 
was due to the fact that infected mice had clinical signs of mfection, such as 
erythema and swelling, prior to the development of the actual h^petic lesions 
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The "area under the curves" for the lesions area and the clinical 
symptoms was also calculated. These data proved a usefiil way of expressing the 
dynamics of the infectious disease process* In Figure 13, the "aiea under the 
curve" (y axis) for the clinical symptoms for each group (numbers on the x axis) 
5 and the control groups (PEG. Base or Bustex^, represented by the dotted lines, 
was compared. Data points below the dotted lines had lower average clinical 
symptom scores than the controls. This analysis showed that compounds 1, IS and 
16 had the most reduced clinical symptoms compared to the control groups. 

1 0 Summary of Mouse and Guinea Pig Studies 

In summary, the guinea pig model produced statistically and 
clinically significant results, while the mouse model provided clinically but not 
statistically significant results. The guinea pig study showed that the concentration 

15 of wound healing components in formulas #11 and #17 reduced lesion development, 
duration, and severity. Acyclovir reduced viral titers, but its effect on viral lesion 
development, duration, and severity was worse than groups 11 and 17. In the 
mouse model, groups 1, IS, and 16 reduced clinical synq)toms compared to the 
control group. Acyclovir reduced lesion development, duration, and severity, 

20 producing the best results. The mouse model which is generally used as a screen 
for antiviral compounds, was modified in an attempt to broaden its sensitivity to 
differentiate among the test fonnula. Unfortunately, lesion size variations increased 
within each test groiq>, producing non-statistically significant results for tibat 
parameter. In spite of these unforeseen problems, some meaningful data was 

25 obtained from the mouse model estperiment. In botii models the best formulas 
contained an equal ratio of Vitamin E and pyruvate and the higher levels of fatty 
acids. In tiie guinea pig model, formulas #11 and #17 contained O.S% of both 
Vitamin E and pyruvate. In the mouse model, formulas #1 and # 16 contained 
4.75% of the both actives therefore suggesting that equal but higher concentrations 

30 of the actives were needed for skin penetration, healing and cell resuscitation. 
Variation from these ratios reduced die healing efficacy of the formulas in both 
models. Both animal studies confirmed previous results attained on the efficacy of 
wound healing compositions to accelerate wound healing. 

35 Figure 11 is a graph iUustratirig the lesion area curves for mice 

infected with herpes simplex vnrus and treated with acyclovur (ACV, positive) and 
polyethylene glycol (PEG, negative) . The x-axis represents days post mfection and 
the y-axis represents the average lesion area (mm^). 
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Figure 12 is a graph illustrating the symptom score curves for mice 
5 infected with herpes simplex virus and treated with acyclovir (ACV, positive) and 
polyethylene glycol (PEG, negative) . The x-axis represents days post infecticm and 
the y-axis rq)resents the symptom score. 

Figure 13 is a graph illustrating the area under the symptom score 
10 curves by group for mice infected with herpes simplex virus. The x-axis rq)resents 
the groups and the y*axis represents the area under the symptom score curve by day 
12. The clinical symptoms for each group are represented as numbers on ttie x axis 
and the control groups (polyethylene glycoU base, or Bustex^*0 ^ represented by 
dotted lines. 

15 

Figures 14A-14B are photographs illustrating the scoring of cold sore 
leaons in guinea pig. The scorings illustrated are 1 .0 and 1.5, The scorings range 
from 0 to 4, with 4 being the worst. 

20 Figures ISA-ISB are photographs illustrating the scoring of cold sore 

lesions in guinea pig. The scorings illustrated are 2.0 and 2.S. The scorings range 
from 0 to 4, with 4 being the worst. 

Hgures 16A-16B are photographs illustrating the scoring of cold sore 
25 leaons in guinea pig. The scorings illustrated are 3.0 and 3.5. The scorings range 
from 0 to 4, with 4 being the worst. 

Figures 17A-17B are photographs illustrating the scoring of cold sore 
leaons in guinea pig. The scorings illustrated are 4.0 and 0.0 (control). The 
3 0 scorings range from 0 to 4, with 4 being the worst. 

Figures 18A-18D are photographs illustrating the scoring of cold 
sore lesions in hairiess mice. The scorings illustrated are 1.0, 2.0, 3.0 and 4.0, 
respectively. The scorings range from 0 to 4, with 4 being the worst. 

35 

Figures 19A-19B are photographs illustrating ttie scoring of cold sore 
lesions in guinea pig. Animals in Figure 19A were treated with formulas 11 or 17. 
Animals in Figure 19B were treated with Blistex^>*. The scorings range from 0 to 
4, with 4 being the worst. 
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Table 1 

Evaluation of Topical Antioxidants oh Lesion Virus Titers 
in a Primary Genital HSV-2 Infection in Guinea Pigs: 
5 First Stuity 

Lesion Virus 







#Vaginal Virus 


Titer -Day 












Positive/ 


Area 




ijesiozi 




10 


Treatment^ 


#Inoculated 


Under Curve 


P-Valri#»^ 


V xrus 1 icer 


F-vaiue 






6/6' 


XO ■ 9 




3.9 






f lint* p Aat* oH 1 














Qroun 13. 


6/6 


AO • A 


MS 


4.2 


NS 


15 


Qroim 1. 4 a 


w / 9 


16 6 


No 


3- 7 


NS 






6/6 


1 ft 1 


NS 


3.7 


NS 






O/ D 


1 e A 
i9 • 7 


NS 


4.1 


NS 






C /£ 


1 / • 7 


NS 


3.9 


NS 






b/D 


18 . 7 


NS 


4.1 


0.08^ 




Gfoup 6 


o/o 


9*9 


NS 


4.0 


NS 




(5% ACV/PEG) 












Group 8 


6/6 


19.5 


NS 


4.5 


NS 




Group 9 


6/6 


15.6 


NS 


3.8 


NS 




Group 10 


6/6 


17.0 


NS 


3.8 


NS 


25 


Group lb 


6/6 


18.4 


NS 


4.4 


NS 




Group 5 


6/6 


18.6 


NS 


4.1 


0.08 




Group 4 


6/6 


16.1 


NS 


4.0 


0.07 




(BLISTEX™) 










30 


Group 2 


6/6 


20.0 


NS 


4.4 


NS 


Group 19 


6/6 


17.4 


NS 


3.9 


0.07 




Group 15 


6/6 


19.1 


NS 


4.3 


NS 




Group 16 


6/6 


19.2 


NS 


4.3 


NS 




Group 17 


6/6 


17.3 


NS 


4.2 


NS 


35 


Group 3 


6/6 


20.0 


NS 


4.8 


NS 
NS 


Group 20 


6/6 


19.4 


NS 


4.4 




Group 14b 


6/6 


19.2 


NS 


4.4 


NS 



a. Treatment was initiated at 48 hours post-inoculaticm. Animals were treated 4 times pe 
40 day for 10 days with 0.1 ml apfilied topically on external genitalia. 

b. All groups were compared with group 8 (vehicle only), except for group 8 which was 
compared with the untreated control animals (group 13). 

c. Not significantly different from group 8 or group 13. 

d. Lesion titer was decreased conqwed to vehicle treated animals (groiq> 8). 

45 
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Evaluation of Topical Antioxidants n Lesion Severity 
in a Primary Genital HSV-2 Infection of Guinea Pigs: 
5 Burst Study 

Lesion Score 
Day Area 







Area 




Mean Peak 




10 


Treatment^ 


Ubder Curve 


P-Value^ 


Lesion Score 


P-Value*^ 




Group 13 


23.3 




2.7 






(untreated) 












Group 11 


26.2 




2.8 


NS 


15 


Group 14a 


38.6 


<0.05^ 


3.9 


NS 




Group la 


38.5 


<0.01 


3.5 


NS 




Group 7 


37.3 


<0.01 


3.2 


NS 




Group 12 


28.4 


KS 


3,0 


NS 




Group 18 


46.8 


<0.001 


3.9 


NS 


20 


Group € 


31.6 


NS 


3.2 


NS 




(5% ACV/PEG) 












Group 8 


30.5 


<0.01® 


3.5 


NS 




Group 9 


22.8 


<0.05 


2.8 


NS 




Group 10 


40.0 


<0.01 


3.4 


NS 


25 


Group lb 


45.1 


<0.01 


4.1 


NS 




Group 5 


40.2 


<0.01 


3.5 


NS 




Group 4 


37.4 


<0.05 


3.5 


NS 




(BLISTEX™) 












Group 2 


40.8 


<0.01 


3.5 


NS 


30 


Group 19 


40.2 


<0.01 


3.3 


<0.05 




Group 15 


46.4 


<0.01 


4.3 


<0.05 




Group 16 


42.4 


<0.001 


3.7 


NS 




Grovqp 17 


25.2 


KS 


3.2 


NS 




Group 3 


34.7 


NS 


3.4 


NS 


35 


Group 20 


47.9 


<0.01 


4.0 


NS 




Group 14b 


25.7 


NS 


3.0 


NS 



a. Treatmmt was initiated at 48 hours post-inoculation. Animals were treated 4 times per 
40 day for 10 days with 0. 1 ml applied topically on external genitalia. 

b. All groups were conq)ared with group 8 (vehicle only), except for group 8 which was 
compart with the untreated control animals (group 13). 

c. Not significantly different from group 8 or group 13. 

d. Lesion severity was increased significantly compared to the appropriate control annuals 
45 (group 8 or group 13). 

e. Lesion severity was decreased significantly compared to vehicle treated animals (grot^ 
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Evaluation of Topical Antioxidants on Lesion Virus Titers 
in a Primary Genital HSV-2 Infection in Guinea Pigs: 
Second Study 

Lesion Virus 





#Vaginal Virus 


Titer- Da V 




neeui ireajc 






Positive/ 


Area 




Lesion 




Treatment^ 






It** vaXUe 


Virus Ti^er 


P-Value 


Group X3 


O/D 


9.8 




2.7 




iuncr68iCGu ) 














D/ O 


lU • o 


NS 


2.7 


NS 


Group 14a 


£ 

O/D 


13 .4 


NS 


3.6 


NS 


Group la 


o/o 


9 • 5 


NS 


3.0 


NS 


Group 7 


o/o 


10.3 


NS 


2.9 


NS 


Group 12 


6/6 


8.6 


0.06^ 


3.1 


NS 


-Group 18 


6/6 


13 .8 


<0.001 


3.3 


0.07 


Group 6 


s/s 


2.3 


NS 


1.6 


0.06® 


(5* ACv/FEG) 














O/ D 




NS 


3 . 6 


NS 


Grovp 9 


6/6 


9.8 


NS 


2.6 


NS 


Group 10 


6/6 . 


10.9 


NS 


2.8 


NS 


Group lb 


6/6 


11.1 


NS 


3.0 


NS 


Group 5 


6/6 


12.8 


NS 


3.3 


NS 


Group 4 


6/6 


9.5 


0.07 


2.9 


NS 


(BLISTEXTM) 










Group 2 


6/6 


8.9 


NS 


2.6 


<0.05 


Group 19 


6/6 


11.6 


NS 


3.2 


NS 


Group 15 


6/6 


13.1 


NS 


3-6 


NS 


Group 16 


6/6 


11.9 


NS 


2.7 


0.07 


Group 17 


6/6 


9.1 


NS 


2.7 


0.07 


Group 3 


6/6 


9.4 


NS 


2.3 


<0.05 


Group 20 


6/6 


5.7 


<0.01 


2.2 


NS 


Group 14b 


6/6 


12.7 


NS 


3.2 


.NS 


Group 21 


12/12 


10.5 


NS 


3.0 


NS 



a. Treatment was initiated at 48 hours post-inoculation. Animals were treated 4 times per 
day for 10 days with 0. 1 mis applied topically to external genitalia. 

b. All groups were compaied with group 8 (vehicle only), except for group 8 which was 
coaxpmA with the untreated control anunals (group 13). 

c. Not significantly different from group 8 or group 13. 

d. Lesion titer was decreased conqiared to vehicle treated animals (groi^> 8). 

e. Lesiion titer was increased con^ared to untreated control animals (groiq> 13). 
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Table4 

Evaluation of Topical Antioxidants on Lesion Severity 
in a Primary Genital HSV-2 Infection of Guinea Figs: 
5 Second Study 

. Lesion Score 
Day Area 
Area Mean Peak 

10 Treatment^ Under Curve P-Value^ Lesion Score P-Value^ 







21, 7 




^ • V 




















16 .5 




9 n 


n no 






2B 7 




^ . Q 


NS 






.SO • O 


we 
Mo 


3 .'8 


<0 . 05 




laroup / 




Ho 


2 .5 


NS 




uroifp 




MS 


2.7 


NS 




Group 18 


35.0 


<0.01 


3.0 


NS 


20 


Group 6 


24.0 


NS 


2.2 


NS 




(5% ACV/PEG) 












Group 8 


25.0 


NS 


2.8 


NS 




Group 9 


41.6 


<0.001 


3.5 


NS 




Group 10 


29.1 


<0.07 


3.0 


NS 


25 


Group lb 


28.5 


<0.06 


2.7 


NS 




Group 5 


37.8 


0.001 * 


3.3 


NS 




Group 4 


39.5 


0.001 


3.8 


NS 




(BLISTEX™) 












Group 2 


37.9 


<0.001 


3.4 


NS 


30 


Group 19 


27.0 


NS 


2.4 


NS 




Group 15 


50.7 


<0.001 


4.3 


0.01 




Group 16 


32.7 


<0.01 


3.1 


NS 




Group 17 


10.3 


<O.O01 


1.7 


<0.01 




Group 3 


36.5 


0.001 


3.3 


NS 


35 


Group 20 


11.6 


<0.001 


1.5 


0.06 




Group 14b 


28.5 


NS 


2.8 


NS 




Group 21 


35.6 


<0.01 


3.2 


NS 



a. Treatment was initiated at 48 hours post-inoculation. Animals were tieated 4 times per 
40 day for 10 days with 0. 1 ml applied topically on genitalia. 

b. All groups were conq)ared with groiq) 8 (veUcle only)* except for group 8 which was 
compart with the untreated control animals (groiq> 13). 

c. Lesion severity was deoreased significantly compared to vehicle animals (group 8). 

d. Lesion severiQr was increased significantly compared to vehicle animals (group 8). 
45 e. Not significantly dififerent from groiq) 8 or group 13. 
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Eyaluation of Topical Antioxidants on Lesion Virus Titers 

in a Ftimaiy Genital HSV-2 Infection in Guinea Pigs: 
Combination of Results Fran the First and Second Studies 

Lesion Virus 





#Vaginal Virus 


Titer -Day 










Positive/ 


Area 




jjeBion 






ft Inocul alied 




It* VaXUc 


Virus Titer 


P -Value 






X J . X 




3.3 


— 
















12/12 


1 A 6. 
X* • ^ 


JNo 


3 . 5 


NS 






1 C (\ 

JLO m U 


icrs 
NS 


3 . 7 


NS 


\SJL\J\Ji^ A CI 




X^ • B 


NS 


3 . 3 


0-07 


wU^ / 


12/12 
Xa/ X^ 


X^ • X 


NS 


3.5 


NS 




1 2 /T 2 
X*/XZ 


X3 .X 


NS 


3.5 


NS 




X2/X2 


16 . 3 


NS 


3.7 


NS 




X2/X2 


6 . 1 


<0, 01^ 


2.8 


0.05 












Group 8 


12/12 


15 7 


Mo 


4.1 


<0.05 


Grotip 9 


12/12 


12.7 


NS 


3.3 


0.05 


Groi;qp 10 


12/12 


14.0 


NS 


3.3 


NS 
NS 


Group lb 


12/12 


14.7 


NS 


3.7 


Group 5 


12/12 


15,7 


NS 


3.7 


NS 


Group 4 


12/12 


12.8 


NS 


3.5 


0.07 


(BLISTEX^) 












Grovq^ 2 


12/12 


14.5 


NS 


3.5 


NS 


Group 19 


12/12 


14.5 


NS 


3.5 


NS 


Group 15 


12/12 


16.1 


NS 


4.0 


NS 


Group 16 


12/12 


15.6 


NS 


3.5 


NS 


Group 17 


12/12 


13.2 


NS 


3.4 


NS 
NS 


Group 3 


12/12 


14.7 


NS 


3.6 


Group 20 


12/12 


12.6 


NS 


3.3 


NS 


Group 14b 


12/12 


15.8 


NS 


3.7 


NS 


Group 21 


12/12 


10.5 


0.07 


3.0 


<0.01 



a. Treatment was initiated at 48 horns post-inocuktioiL Animals were treated 4 times per 
day for 10 days with 0. 1 ml applied topically on external genitalia. 

b. All groups were compared with group 8 (vehicle only), except for group 8 \(*ich was 
compared with the untreated control animals (group 13). 

c. Not significantly different from group 8 or group 13. 

d. Lesion titer was decreased conq^ared to vehicle treated animals (group 8). 

e. Lesion titer was increased compared to untreated control animals (group 13). 
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Evaluation of Topical Antioxidants on Lest n Seyerity 
in a Primary Gmtal HSV-2 Infection of Guinea Pigs: 
5 Combination of Results Flrom the First and Second Studies 

Lesion Score 
Day Area 







Area 




Mean Peak 




10 


Treatment^ 


Xftider Curve 


P-Value^ 


Iiosion Score 


P-Value^ 




Group 13 


22.5 




2.5 







(imtreated) 












Group 11 


21.1 


<0.05*^ 


2.4 


0.07 


15 


Group 14a 


33.4 


<0.05^ 


3.5 


NS® 




Group la 


38.5 


<0.01 


3.5 


NS 




Group 7 


30.5 


NS 


2.8 


NS 




Group 12 


28.6 


NS 


2 . 8 


NS 




Group 18 


40.9 


<0.001 


3.5 


NS 


20 


Group 6 


27.8 


NS 


2.7 


NS 




(5% ACV/PEG) 












Group 8 


27.4 


<0.05 


3.1 


NS 




Group 9 


32.7 


<0.05 


3.2 


NS 




Group 10 


34.9 


<0.01 


3.2 


NS 


25 


Group lb 


37.4 


<0.01 


3.4 


NS 




Group 5 


39.0 


0.001 


3.4 


NS 




Group 4 


38.6 


<0.01 


3.7 


NS 




(BLISTBX™) 












Group 2 


39.4 


<0.001 


3.5 


NS 


30 


Group 19 


32.9 


<0.05 


2.9 


<0-001 




Group 15 


48.6 


<0.001 


4.3 


NS 




Group 16 


36.7 


<0.01 


3.4 


0.06 




Group 17 


17.6 


<0.01 


2.4 


NS 




Group 3 


35.6 


<0.01 


3.4 


NS 


35 


Group 20 


28.6 


NS 


2.8 


NS 




Group 14b 


27.3 


NS 


2.9 


NS 




Group 21 


35.6 


<0.01 


3.2 


NS 



40 a. Treatment was initiated at 48 hours post-inoculation. Animals were treated 4 times per 
day for 10 days with 0.1 ml applied topically on external genitalia. 

b. All groups were compared with group 8 (vehicle only), except for group 8 which was 
compared with the untreated control animals (group 13). 

c. Not significantly different fixTm group 8 or group 13. 

45 d. Lesion severi^ was increased significantly compared to the appropriate control animals 
(group 8 or group 13). 

e. Lesion severity was decreased significantly compared to vehicle treated animals (group 
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Table 7 







nimary Genital HSV Infection in Guinea Pigs 


10 


Score 


Descnpnon 




0.0 


Nothing , nonnal eenital skin 






i^isuiiwi. cryumna 




1.0 


1-2 lesions 


15 


1.5 


3-5 lesions 




2.0 


More than S lesions 




2.5 


More than S lesions with some coalesced 




3.0 


. Half of the area covered with coalesced lesions 




3.5 


Greater than half the area covered with coalesced lesions 


20 


4.0 


As above with some ulceration Qess tiian half the area ulcerated) 




4.5 


Half of the area ulcerated 




5.0 


Greater than half the area ulcerated 



25 





4.5 


As above but with less than half the area crusted (scabbed over) 




4.0 


Greater dian half of the area crusted/scabbed 




3.5 


As above but wifli loss of crust on less than half the area 




3.0 


Loss of crust on half to 3/4 of tiie area 


30 


2.5 


Some distinct (larger patches) cxwt still left 




2.0 


Less than above but greater than 5 small areas of crust 




1.5 


3-5 small areas of cnist left 




1.0 


1-2 small areas of crust left 




0.5 


Distinct erythema 


35 


0.0 


Nothing, normal genital skin 
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5 Cold Sore Product Groups in Afice and Guinea Figs 

Amount in Product (%) 

10 Product Unsaturated Sodium 

Groi^ Vitamin E Fat^ Acids Pyruvate Plienol Udocaine 

I 4.75 4.75 4.75 0.5 0.5 
15 2 9.00 9.00 9.00 0.5 0.5 

3 0.50 0.50 9.00 0.5 0.5 

4 ^BUSTEX^I 

5 9.00 0.50 0.50 0.5 0.5 

6 : Acyclovir— 

20 7 4.7 0.00 4.75 0.5 0.5 

8* 0.00 0.00 0.00 0.0 0.0 

9 0.50 9.00 9.00 0.5 0.5 

10 4.75 4.75 0.00 0.5 0.5 

II 0.50 0.50 0.50 0.5 0.5 
25 12 9.92 4.75 475 0.5 05 

13 ^Untreated- 

14 0.00 0.00 0.00 0.5 0.5 

15 4.75 4.75 9.92 0.5 0.5 

16 4.75 9.92 4.75 0.5 0 5 
30 17 0.50 9.00 0 50 0.5 0.5 

18 9.00 9.00 0.50 0.5 0.5 

19 9.00 0.50 9.00 . 0.5 0.5 

20 0.00 4.75 4.75 0.5 0.5 



35 
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Table 9 



C Id Sore Product Guinea Pig AUocation 



Product Group 


Guinea Pie Number 


13 


1-6 


11 


7-12 


14 


13-18 


1 


19-24 


7 


25-30 


12 


31-36 


18 


37-42 


6 


43-48 


8 


49-54 


9 




10 


61-66 


1 


67-72 


5 




4 


7Q.5M 


2 




19 


01-06 


15 

A*/ 


07 irv> 


16 


Iw-lUo 


17 


mo 1 iA 


J 


IK ion 




171 17A 


Id 


177 110 


13 




11 


139-144 


14 


145-150 


1 


151-156 


7 


157-162 


12 


163-168 


18 


169-174 


6 


175-180 


8 


181-186 


9 


187-192 


10 


193-198 


1 


199-204 


5 


205-210 


4 


211-216 


2 


217-222 


19 


223-228 


15 


229-234 


16 


235-240 


17 


241-246 


3 


247-252 


20 


253-258 


14 


259-264 



wo 95/27501 



PCTAJS95m201 



104 

Statistical Analysis 

The product (treatment) groups necessary to evaluate the optimal 
5 combination of the components of wound healing (vitamin E, unsaturated fatty 
acids, and sodium pyruvate) in the presence of phenol and lidocaine both at 0.5% 
by weight are incoiporated in the experimental design. The design is a two-cubed 
factorial with six star points and one center point with the "control groiq)s" 
BusTEX^*^, Acyclovir, and untreated. The ranges of the three components in wound 
10 healing are all firom 0.5% to 9.0% by weight. The product groups are listed in the 
random order presented to the investigator by number without any other 
identification. 

The measures of efBcacy considered for statistical analyses are the 
area under the lesion score "curve", ttie peak lesion score, flie time to resolution of 
the lesions, the area under the viral titer "curve" , and the peak viral titer. For each 
of these measures, the following statistical procedure was used. The treatment 
groups involving wound healing were all conq)ared to the treatment groups 
BusTEX™, Acyclovir, and base (Treatment Groiq)s 4, 6, and 14, respectively). The 
factorial portion of the treatment groups were then investigated to determine a 
response model for the componoits of wound healmg. The model was then used to 
predict what response could be e^qiected for combinations of the wound healii^ 
components fliat were not statistically different from the minimum response. 

Statistical Analysis of the Guinea Fig Model 

The guinea pigs were allocated to the product groups in a random 
order to two blocks of six (6) guinea pigs per product groiq> with repeats of Product 
Group Numbers 1 and 14 (design center point and base, respectively). The lesion 
3 0 scores for guinea pigs were recorded daily on days 3 through 19 on a scale of 0 to 5 
in half-unit increments in increasing severity, while the titers were recorded on days 
3, 4, S, 6, 7, and 10 as actually measured on a contmuous scale. The areas under 
the lesion and titer "curves" were calculated with the q>plication of the trapezoidal 
rule. Any missing values were considered as zero values on both scales. The peaks 
35 are the maximum values over the days observed. The time to resohition (healmg 
time) of die lesions was defined as midway between the last day of non-zero 
responses and zero responses. If no resolution occurred in die time frame of the 
study, the time to resolution was the last day plus a half day. 



15 



20 



25 
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For area under the lesion score "curve", Treatment Groups 11 and 17 
were statistically different from Bustex^n (4) (p values of 0.0160 and 0.0034, 
respectively), Treatment Group 17 was almost statistically different from base (14) 
(p value of 0.0S02), and no treatment groq>s were statistically different from 
5 Acyclovir (6). For peak lesion score. Treatment Groups 6, 7, 11, 12, 17, and 20 
were statistically different from Bustex™ (p values of 0.0178, 0.0479, 0.0031, 
0.0479, 0.0031, and 0.0297, respectively). Treatment Groups 11 and 17 were 
statistically different from base (p values of 0,0347 and 0.0347, respectively), and 
no treatment groups were statistically different from Acyclovir, except Blistexth. 

10 For time to lesion resolution. Treatment Groups 11, 17, and 20 were statistically 
different from Bustextm (p values of 0.018S, 0.0099, and 0.0283, respectively). 
Treatment Groups 11, 17, and 20 were statistically different from base (p values of 
0.0001, 0093, and 0.0312, respectively), and no treatment groups were statistically 
different from Aqrclovir. For area under the viral titer "cuiye", no treatment 

15 groups were statistically different from Bustex^ and base, except Acyclovir, and 
all treatment groups were statistically different from Acyclovir. For peak viral 
titer, no treatment groups were statistically different from Bustex™ and base, and 
Treatment Groups 1, 3, 5, 8, 12, 14, 15, 18, 19, and 21 were statistically different 
from Acyclovir (p values of 0.0195, 0.0342, 0.0128, 0.0005, 0.0479, 0.0035, 

20 0.0009, 0.0098, 0.0383, and 0.0174, respectively). 

Statistical Analysis of tlie Mouse Model 

The mice were planned to be allocated to the treatment (product) 
25 groups in a random order to one block of eight (8) mice per product group mih 
repeats of Product Group Numbers 1 and 14 (design center point and base, 
respectively). The lesion scores for mice were recorded daily on days 1 through 14 
on a scale of 0 to 4 in half-unit increments in increasing severity and the lesion 
areas were measured on a continuous scale on these same days. The ateas under 
30 the lesion area and score "curves" were calculated with the application of the 
trapezoidal rule. Any missing vahies were considered as zero on both scales. The. 
peaks are die maximum values over ibR days observed. The time to resolution of 
the lesions was defined as midway between die last day of non-zero lesion scores 
t and zero lesion scores. If no resolution occurred in the time frame of the study, the 

35 time to resolution was the last day phis a half day. The actual allocation of the 
mice to the treatment groins was acconq>lished on four (4) e^qsosure dates. This 
resulted in an unbalanced design across exposure days. The means presented in this 
report are adjusted for this unbalance, probably resulting in an increase m expected 
variation of the measures. 
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For area under the lesion area "curve**, no treatment groups were 
statistically different from BusTEX^ and base, except Acyclovir, and all treatment 
groups except Treatment Groups 5 and IS were statistically different from 
5 Acyclovir. For peak lesion area, no treatment groups were statistically different 
from BusTEX^** and base, except Acyclovir, and aU treatment groups except 
Treatment Groups 17 and 19 were statistically different from Acyclovir. For area 
under the lesion score ''curve**, no treatment groups were statistically different from 
BusTEX^** and base, except Acyclovir, and all treatment groups were statistically 

10 different firom Acyclovir. For peak lesion score, no treatment groups were 
statistically diffimnt from Bustex™ and base, except Acyclovir, and all treatment 
groiqis were statistically different from Acyclovir. For time to resolution of lesion 
scores, no treatment groups were statistically different from Bustex^h and base, 
and all treatment groups were statistically di£ferent from Acyclovir (6). 

15 , 

Con c lusions 

Various combinations of the conqK)nents of wound healing in the 
neighborhood of 9% imsaturated fat^ acids, 0.5% sodium pyruvate, and 0.5% 
20 vitamin E statistically reduced the severity, intensity, and duration of coldsore 
lesions in the guinea pig model in conq>arison to Bustextm, Aqrclovir, and base. 
Only Acyclovir statistically reduces ttiese measures of efficacy in the mouse model. 

Summary Analysis Of The Data Rrom 
25 Study 1 

Six to eight week old male SKH-1 hairless mice (Charles River) were 
infected with HSV-1 virus, McInQrre strain. Infection was achieved under general 
anesthesia (Ketamine, Xylazine) by the abrasion of a 1 cm square area (using a 25 

30 gauge needle) centrally located on the dorsal surfoce of a mouse. Virus was then 
applied directly onto (he abraded area (10 |il of a 1 x 10^ PFU/ml virus stock). 
Following moculation of 10 X 10^ PFU of HSV-1 Mdntyre strain by scarification 
of die epidermis, herpetic lesions developed by day 5 and persisted through day 12 
post infection (p.i.). The vural lesions spread in a zosteriform pattern from the site 

35 of inoculation (middle of the back) to ibe abdominal area. By . day 10, lesions were . 
crusted over and cornplete healing, generally occurred by day 12 p.i. 

Individual mice were treated with test compounds starting on the 
afternoon of the infection day, and treatment was continued for 14 days. 
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Tieatments were administered at 7 a.m. and 4 p.m. each day and involved the use 
of a sterile cotton tipped applicator in such a manner that the affected area was 
evenly coated with the test compound. If no lesions were visible, only the site of 
infection was treated. Data including lesion scores, number of lesions, and lesion 
5 areas were recorded during the 7 a.m. treatment session. Each animal was 
recorded as having one of five possible scores: 0, no signs; 1, redness and swelling; 
2, single lesion; 3, multiple lesions; 4, a spread of lesions in a dermatone pattern. 
In addition, the actual lesion area on the skin was measured using a micrometer (x 
and y axial values for each lesion were obtained in millimeters and then multiplied 
10 together to give the lesion area). For analysis, the individual lesion scores or areas 
within a treatment groq) were averaged on a daily basis. The scores are set out in 
the Table below. 



Table of Results (n.A-D + V) 



1 


2 


3 


4 


5 


6 


Tteatmeat 
OiGixps 




Mean Lesion 
Peak Area 
Severity 


Sum of Lesion 
Peaks 0-4 
Scale 


Mean Peak 

Averages 

SeyeiiQr 


Di^sto 
HealiQg 


1 -Cootiol 


130.8 


Sl.l 


17.5 


3.38 


12 


2-^ravate& 
ViuaninE 


110.4 


40.9 


18.5 


3.14 


12 


3 - Vitamin E & 
Fatty Acids 


100.2 


36.9 


16.8 


3.43 


11.8 


4 - I^vate & 
FatQr Acids 


128.7 


48.3 


18.1 


3.24 


12 


5 - Pynivate & 87.8 
Vitamin E & Fatty Adds 
(wound healing con^osition) 


32.2 


15.2 


3.01 


11.9 



Inspection of the results clearly shows that the three component 
wound healing composition treatment achieved the best results in four of the five 
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measures (lesion size, lesion severity, sum of lesion peaks, and lesion peak 
severity). 



The following proposed model was established to determine 
5 unejcpected results from the wound healing composition. 

Change from control = Vitamin E + Fatty Acids + Sodium Pyruvate + Synergy 

where Vitamin E represents the single component contribution of Vitamin E, Fatty 
10 Adds is the single component effect of Fatty Acids, Sodium Pymvate is the single 
component effect of Sodhun Pyruvate, and Synergy is the une^lained wound 
healing composition synergy effect of die three conqyonents together. 

Applying the data set out above in column 2 of the Table of Results 
15 (n. A-D + M) in this model provides the following results. 

Lesion Size From (Column 2) in the Table of Results. 

Vitamin E+ Sodium Pyruvate = 110,4-130. 8mm^ 

20 Vitamm E + Fatty Adds = 100.2*130.8mm^ 

Fat^ Acids + Sodnml Pyruvate = 128.7-130.8mm^ 

Vitamin E + Fatty Acids + Sodium Pyruvate + Synergy » 87.8-130.8mm^ 

This model now provides a linear equation syslban with four 
25 equations and four unknowns, whidi can be solved by standard nmthematical 
techniques to give: 



Vitamin E = -24.5 

Sodium Pyruvate = +4 

30 Fatty Adds = -$.1 

Synergy = -16.4 



35 



Solviqg for the remaining cohunns of the Table of Results (11. A-D + 
M) in this model provides tiie following results. * 
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Table of Results of Contribution of £ach Component (II. A-D + V) 



1 


2 


3 


4 


5 


6 


Individual 
Effects 


Lesion 

Size 

(mm^) 


Mean Lesion 
Peak Area 
Severity 
(mm^) 


Sum of Lesion 
Peaks 04 
Scale 


Mean Peak 

Averages 

Severity 


Days to 
Healing 


l-VitaminE 


-24.5 


-10.8 


-0.15 


0.0 


•0.1 


2-Pyrovate 


+4.0 


+0,6 


+1.15 


-0.2 


+0.1 


3 - Fatly Acids 


-6.1 


-3.4 


^.55 


0.0 


-0.1 


5 - Pyruvate & -16.4 
Vitamin E & Fatty Adds 
(wound healing composition) 


-5.3 


-2.75 


-0.2 


0.0 



Comparillg tbe predicted effect of the wound healing conqjosition with the 
actual effect of wound healing coniposition gives the difieraice in effect of wound >i«iimg 
somposition and the % synergy difEisrence set out below. 
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Table of Results Showiiig Contribution of Wound Healing Composition (ILA-D 

+ V) 





1 


2 


3 


4 


5 


6 


5 




Lesion 

Size 

(mm^ 


Mean Lesion 
Peak Area 
Severity 


Sum of Lesion 
Peaks 0-4 
Scale 


Mean Peak 

Averages 

Severity 


Days to 
Healing 


10 


Predicted Effect 
of Wound Healing 
Coizqxxsitioa 


-26.6 


-13.6 


+0.45 


-0,2 


0 




Actual Effect 
of Wound Healing 


-43.0 


-18.9 


-2.3 


-0.4 


+0.1 


15 


Difference in Effect 
of Wound Healing 
Conqiosition 


-16.4 


-5.3 


-2.75 


-0.2 


+0.1 




% Synergy Difference 


61% 


39% 


611% 


100% 


0 



20 

As shown in tbe Table of Results Showing Contribution of Wound 
Healing Composition (II.A-D + V), the wound healing composition reduced four 
of the five lesion measurements greater than was predicted for the three corsxponsat 
effect. The wound healing composition reduced lesion sizes 61% more than was 

25 predicted for the three component effect. The wound healing composition leduced 
mean lesion peak are (severity) 39% greater than was predicted for the three 
conqx)nent effect The wound healmg composition reduced the sum of lesion peaks 
611% greater than was predicted for the diree component effect. The wound 
healmg composition also reduced mean peak averages 100% greater than was 

3 0 predicted for the three component effect. The wound healing composition did not 
reduce the days to healing in this model because mice requke approxunately five 
days to develop lesions, three days to respond (inflammatoiy phase), leaving only 
four days to heal. The effect of the wound healmg composition to reduce is small 
in this model because the wound healing composition is not an antivkal agent and 

35 can only enhance healing after the mflammatory phase is over. In these examplesv 
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the antiviral agent was phenol, which does not effectively reduce vital titers, and 
lesions do not heal until the viral infection is reduced. In summary, the wound 
healing composition provided greater results than was predicted for the three 
component. The wound healing composition was synergistic in reducing viral 
5 lesions and severity but did not reduce times to healing in this model. 

Examples Of 
The Antiviral-Wound Healing Compositions 
Of Embodiment Two (11. A-D + V) 
10 Study 2 

This stucfy is a summary of findings from an evaluation of a cold 
sore treatment product conducted among 20 patients who presented with the onset 
of symptoms of herpes labiahis. The results from tiiis study are illustrated in 
15 examples 22-41 below. 

Twenty subjects were enrolled and completed the expert study. Each 
subject was administered a lip balm containing the wound healing conq)osition, 2% 
sodium pyruvate, 2% vitamin E acetate, and 4% chicken fat, in a Lubriderm lotion 
20 base. Enrollment was based on the presence of vesiculation and a positive viral 
assay for herpes. Treatment witii the study product began immediately following 
the positive viral assay and continued for up to two (Z) weeks dq>endiqg upon when 
full resolution, i.e, elnnination of scabbing, occurred. 

25 Table 1 (not shown) is a summary of daily diary responses which 

shows that pain, itching, and swelling predominated over the first three (3) days 
(Baseline, Day 2 and Day 3) after vesicle formation had occurred and thereafter 
diminished. Pain was no longer present in any subject by Day 7 and in only one 
(1) subject by Day 5. Itching extended slightiy further with four (4) subjects still 

30 reporting mild itchmg by Day 6, two (2) subjects by Days 7 and 8, one (1) subject 
by Day 9 and no subjects by Day 10. The pattern for swelling closely pzuralleled 
tiiat for pain with only one (1) subject reporting mild swelling on Days 6 and 7. 

Results of clinical examinations are sununarized in Table 2 (not 
35 shown). It is important to note in examining these tables that apparent day-to-day 
fluctuations in data are due to 1) the every-other-day visit schedule and 2) the fact 
that subjects were not on the same visit schedule. (Depending upon the day of the 
week on which subjects were enrolled, their return visits would be adjusted to 
accommodate the weekends). Thus, data can be analyzed only for general trends. 
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Results show tbat vesiculation persisted in approximately two-thiids 
(2/3) of the patients to Day 3 and thereafter dimmished significanay. There was no 
evidence of ulceration occurring with any subject at any interval. Scabbing was 
present in more than half of the subjects by Day 3 and persisted at a relatively high 
level through Day 8 after which it diminished significantly. Full resolution was 
noted for seven (7) subjects on Day 8 with an additional six (6) subjects on Day 9 
(two subjects). Day 10 (three subjects) and Day 11 (one subject). The remaining 
seven (7) subjects were found to be fully resolved on Day 13 (four subjects), Day 
14 (two subjects) and Day IS (one subject). When asted at their examination visits 
to assess pain, six (6) subjects reported mild pain on Day 3 with no pain reported 
by any subject beyond diat interval. The severi^ of pnuitis diminished 
significantly fi:om Baseline (S moderate and 2 severe) to Day 3 (1 moderate and no 
severe) with a few subjects reporting mild pruritis between Days 4 and 8. 

Table 3 (not shown) is a summaiy of the comparison of resolution 
time as determined by clinical examination and by the patient's recollection of 
historical resolution time firom prior incidence. No advantage in time to cold sore 
resolution is evident from examination of this data. The number of days required 
for scabbing to occur was also clinicalfy observed and, m those instances m which 
tfie patient defined resolution as scab formation, there still qipeaied to be no 
advantage to the study product. 

Subjective responses to questionnaires are sununarized in Table 4 
(not shown). Thirteen (13) of 20 subjects regarded the product as excellent, six (6) 
as good and one (1) poor. Eleven of the 13 subjects who rated the product as 
excellent claimed that it worked fast or faster than other medications. Fourteen of 
the study particqiants regarded the cold sore as not as bad as nonnal, five (5) 
regarded it as about the same and one (1) as worse dian nonnal. Regarding relief 
of pain, discomfort and/or soreness, 12 of 20 subjects regarded it as excellent and 
eight (8) as good. 

In conclusion, under the conditions employed in diis study, there 
were no apparent increases in healing rate as the result of the use of Ae study 
product m the treatment of cold sores. However, the product was perceived by 
approximately two-tturds (2/3) of the patients to be excellent and to work fast or 
faster than other medications. In addition, the majority of subjects perceived the 
cold sore to be not as bad as nonnal and rated the product as excellent for the relief 
of pain, discomfort and/or soreness. Finally only one (1) adverse event occurred. 
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namely, one (1) subject who develq)ed an' additional cold soie lesion. However, 
the development of the additional lesion is not regarded as product-related. 



The invention being thus described, it will be obvious that the same 
5 may be varied m many ways. Such variations are not to be regarded as a departure 
from the spirit and scope of the invention and all such modifications are intended to 
be included within the scope of the following claims. 



1 
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L A therapeutic antiviral-wound healing composition which 
conqirises a flierapeutically effective amount of an antiviral agent and a wound 
5 healing composition, wherein the wound healing composition comprises: 

(a) pyruvate selected from the group consisting of pyruvic acid, 
phannaceutically acceptable salts of pyruvic acid, and mixtures thereof; 

(b) an antioxidant; and 

(c) a mixture of saturated and unsaturated fatty acids wherein the 
10 fatty acids are those fatty acids required for the resuscitation of injured maiyimftli^n 

cells. 

2. The CQnqK>sition according to claim 1, wherein the antiviral agent 
is selected from the groiq> consisting of acyclovnr, foscamet sodium, ribavirin, 

15 vidarabine, ganciclovir sodium, zidovudme, phenol, amantadine hydrochloride, and 
interferon al&-n3. 

3 . The composition accordii^ to claun 2, wherein the antiviral agent 

is acyclovir. 

20 

4. The conq)osition according to claim 1, wherein the pyruvate is 
selected from the graap consisting of pyruvic acid, lithmm pyruvate, sodium 
pyruvate, potassium pyruvate, magnesium pyruvate, calcium i^ruvate, zmc 
pyruvate, manganese pyruvate, methyl pyruvate, cr-ketoglutaric add, 

25 phaimaceutically acceptable salts of pyruvic acid, prodrugs of pyruvic acid, and 
mixtures thereof. 

5. The composition according to claim 4, wherein the pyruvate is 
sodium pyruvate. 

30 

6. The composition according to claim 1, wherein the antioxidant is 
selected from the groiq) consisting of all forms of Vhamin A including retmol and 
3,4-didehydoretinol, all forms of carotene inchiding a-carotene, jS-carotene, 
gamma-carotene, and ^£ta-carotene, all forms of Vitamm C inchiding D-ascorbic 

35 acid and L-ascorbic acid, all forms of Vitamin E includmg a-tocophercd, JS- 
tocopherol, gomma-tocopherol, d^/ra-tocopherol, tocoquinone, tocotrienol. 
Vitamin E esters which readily undergo hydrolysis to Vitamin E including 
Vitamin E acetate and Vitamin E succinate, and pharmaceutically acceptable 
Vitamin E salts such as Vitamin E phosphate, prodrugs of Vitamin A, carotene, 
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Vitamin C» and Vitamin E, phannaceutically acceptable salts of Vitamin A, 
carotene. Vitamin C, and Vitamin E, and mixtures thereof 

7. The composition according to claim 6, wherem the antioxidant is 
Vitamm E acetate. 

8. The composition according to claim 1, wherem the mixture of 
saturated and unsaturated fatty acids is selected from the group consisting of animal 
and vegetable fats and waxes. 

9. The conq)osition according to claim 8, wherein the mixture of 
saturated and unsaturated fatQr acids is selected from the group consisting of human 
fat, chicken fat, cow fat, sheep &t. horse fat, pig &t, and whale fat. 

10. The composition according to clann 9, wherein die mixture of 
saturated and unsaturated fatty acids comprises lauric acid, myristic acid, 
myristoleic acid, pentadecanoic acid, palmitic acid, palmitoleic acid, maigaric acid, 
margaroleic acid, stearic, oleic acid, linoleic acid, linolenic acid, arachidic acid, 
and gaddoleic acid. 

11. The composition accordmg to chum 1, wherein die antiviral 
agent is present in die therapeutic wound healmg CQnq>osition m an amount from 
sOiottt 0. 1% to about 20%, by weight of die dierapeutic wound healmg conqyosition. 

12. The composition according to clahn 1, wherein pyruvate is 
present in the therapeutic wound healing composition in an amount from about 10% 
to about 50%, by weight of the dierapeutic wound healing conqiosition. 

13. The composition according to claim 1, wherein the antioxidant 
is present in the therapeutic wound healing composition in an amount from about 
0.1% to about 40%, by weight of die dierapeutic wound healmg composition. 

14. The conqxisition accordmg to chum 1, wherem die mixture of 
saturated and unsaturated hxty acids is present in the dierapeutic wound healing 
composition in an amount from about 10% to about 50%, by wei]^ of the 
therapeutic wound healing composition. 
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15. A method for treating an infected wound in a mammal with an 
antivirai-womid healing conqx)sition which comprises the steps of: 

(A) providing a therapeutic antiviral-wound healing composition which 
comprises: 

5 (1) a therapeutically effective amount of an antiviral agent; and 

(2) a wound healing composition which comprises: 

(a) pyruvate selected from the group consisting of pyruvic acid, 
phaimaceutically acceptable salts of pyruvic acid, and mixtures thereof; 

(b) an antioxidant; and 

10 (c) a mixture of saturated and unsaturated fatty acids wherein the 

fatty acids are those fiatty acids required for the repm of cellular membranes and 
resuscitation of mammalian cells; and 

(B) contacting tiie antiviral-wound healing conqsosition witii the mfected 

wound. 

15 

16. A method for prq)aring a therapeutic antiviral-wound healing 
composition which comprises the steps of admiYing the following ingredients: 

(A) a tfaen^utically effective amount of an antiviral agent; and 

(B) a wound healing conq)osition which conq)rises: 

20 (a) pyruvate selected from the group consisting of pyruvic acid, 

pharmaceutically acceptable salts of pyruvic acid, and mixtures thereof; 

(b) an antioxidant; and 

(c) a mixture of saturated and unsaturated &tty acids wherein tiie 
fatty acids are those fatty acids required for the repair of cellular mraibranes and 

2 5 resuscitation of matntnaliaTi cells. 



17. An augmented antiviral-wound healing composition which 

comprises: 

(A) a ther^eutic antiviral-wound healing composition which conrprises: 
30. (1) a therapeutically effective amount of an antiviral agent; and 

(2) a wound healing composition which comprises: 

(a) pyruvate selected from the groiq) consistiiig of pyruvic acid, 
pharmaceutically accq>table salts of pyruvic acid, and mixtures tiiereof ; 

(b) an antioxidant; and 

35 (c) a mixture of saturated and unsaturated fatty acids wherein the 

fatty acids are those fatty acids required for die repair of cellular mraibranes and 
resuscitation of mammalian cells; and 
. (B) a medicament useful for treating wounds. 
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18. The augmented antiviral-wound healing composition according 
toclaiml?, wherem the medicament usefid for treating wounds is selected fro 
group consisting of immunostimulating agents, other antiviral agents, antiteratolytic 
agents, anti-inflammatory agents, antifungal agents, acne treating agents, sunscreen 

5 agents, dermatological agents, antihistamine agents, antibacterial agents, 
bioadhesive agents, respiratory bursting inhibitors, inhibitors of prostaglandin 
synthesis, antimicrobial agents, antiseptic agents, anesthetic agents, cell nutrient 
media, bum relief medications, sun bum medications, insect bite and sting 
medications, wound cleansers, wound dressings, scar reducing agents, and mixtures 
10 thereof. 

19. A method for treating an infected wound in a manmial with an 
augmented antiviral-wound healiiig composition which comprises the steps of: 

(A) providing a therapeutic augmented antiviral-wound healing consposition 
which comprises: 

(1) a therapeuticailly effective amount of an antiviral agent; 

(2) a wound healing composition which conq>rises: 

(a) pymvate selected from the group consisting of pyruvic acid, 
pharmaceutically acceptable salts of pymvic acid, and mixtures thereof; 

(b) an antioxidant; and 

(c) a mixture of saturated and unsaturated fatty acids wherein the 
fatty acids are those fatty acids required for the repair of cellular membranes and 
resuscitation of mammalian cells; and 

(3) providiiig a mediounent useful for treating wounds; and 

(B) contacting the augmented antiviral-wound healing composition with the 
infected wound. 

20. An ai^viral-wound healing phannaceutical composition which 

coQ^rises: 

3 0 (A) a therapeutic antiviral-wound healing conqwsition which comprises: 

(1) a therapeutically effective amount of an antiviral agent; and 

(2) a wound healing con[q)osition which comprises: 

(a) pyruvate selected firom the group consisting of pyruvic acid, 
pharmaceutically acceptable salts of pyruvic acid, and mixtures thereof; 
35 (b) an antioxidant; and 

(c) a mixture of saturated and unsaturated &tty acids wherem the 
fatty acids are those fatty acids required for the repair of ceUular membranes and 
resuscitation of mammalian cells ; and 



15 



20 



25 
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(B) a pbannaceutically acceptable carrier selected from the group consisting 
of pharmaceutical appliances, bioadhesives, and occlusive vehicles. 
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